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In which the fallowing Operations of Nature are treated of and ex- 
' plained, in the moſt ſimple and natural Manner, 


555 ; According to Sir ISAAC NEWTON's Opinion 


(v x 2 J 

The Creation; the Deluge; Vegetation; the Make and F orm 
of this terraqueous Globe its Motions explained and ac- 
counted for, c. 


WO 
* 


9 


Parce SIX SHILLINGS, 


Ns 
E ds rea ad ak 


— 


- b 2 


NI 1444277 
Fe 


Un, 
LI Vs 
2 


2 


> 
— 


9 


1 T. 
7 D | 2 

TE TT T 2 8 

PHILOSOPHICAL and ASTRONOMICAL, 


In which the following Opin of Nature are treated of and ex- 


„„ 3 in the molt ſimple and natural Manner, 


According to Sir ISAAC N E T4 TON's Opinions, 


(vw 1 * 


The Crantion; the Deluge; Vegetation; the Make and Form 
of this terraqueous Globe its Motions explained and ac- 
counted for. 

TOGETHER WITH 


he exact Number of Days, Vears, and Lunations, ſince 
| the Creation. 


Proved 2 the New, Full Moons, Equinoxes, and Eclipſes. 
To which is added, 


A folar and a lunar Diagram for AT 4786, 


In which the Place of the Sun, Earth, Moon and her Nodes, are PRE 
out every Day in the Year, ad cry Day of the Week. 


. * 
„ —————_— C 


6 There are AGENTS in Nature able to make the Particles of Bodies 
ce ſtick together by very ſtrong Attractions, and it 1s the Buſineſs of Sa 
« rimentai Philoſophy to find them out.“ 5 Newton's Opt. P 3 


18 we ſce that Nature exerts a confderable but ſecret Power in carrying 

& on her Productions, which demonſtrates the Wiſdom of the Author,of 

% Nature, in giving ſuch due Proportions and Directions to theſe Powers, 
that they uniformly CONcur to the ' Productions of natural Beings * 

; Halc's Statical Eilays, Vol. 1. P. 346. 


85 And. that the all-wiſe Creator has obſerved the moſt exact Proportions 
« of Number, Weight, and Meaſure, in the Make of all Things. —The 
% moſt likely Way, therefore. to get any Inſight into the Nature of thoſe 
« Parts of the Creation, which come within our Obſervation, muſt, in all 
„ Reaſon be, to Number, Weigh, and Meaſure. —Hale's Introduct. P. 1. 
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TJ Sir Fofeph Banks, Preſident, f 
| 7” AND TO THE 


Fellows of the Royal Soctely, 
a London, 


SIRS, 
1 following Letters contain 


| many new Obſeryations in 
Aſtronomy and. Philoſophy, which 
appear to be of ſufficient Import- 

ance to be inquired into, in Order 
to aſcertain whether they be Facts 
or not, On that Perſuaſion, I have 
taken the Liberty to addreſs them 
to you, and hope they will meet 


with an impartial Examination; and 


that they will not be diſcarded be- 
cauſe they contain ſome Things 
- which differ from Opinions gener. 
ally received and taught. Was this 
_ always to be the Caſe, there would 

| be 
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be an End to Improvements in the 1 


Sciences; for every Thing nero muſt 


differ from what was before known. 


It would have given me great 
Satisfaction, could I have obtained 


the Honour for ſome of the moſt im- 
portant Matters in them, to be read 
at a Meeting of your Society; I 


ſhould then have been properly in- 


formed whether they were of ſuf— 


ficient Importance to trouble the 
Publick with or not; but, as I had 
not Intereſt enough to get that done, 
I take this Method to crave your 
liberal Deciſion on them 

Law, = 5 . 
| Milh great Deference and Reſpedt, 
Your 25 obedient, humble Servant, 
F. PEN ROSE, 


/ 


STONEHOUSE,* 
Pa moulii, Fune 30, 1788. 


An Explanation of the SOLAR DIAGRAM, 
1 the Year of our Lord, 1786, (an- 
ſwering to the Year of the World, 5793, 
and to the Vear of the Julian Period, 6499) 

ſhewing the Place of the Sun, Moon, and 
Earth, every Day in the Year, according | 
| to the 1 Calendar. 


— 8 | 


8 — The 8 i= the Centre F the Syſtem. _ 


a, A Meridians, _ going from the Equator, 
through the Echptick, to the twebve Signs, or 


fixed Stars in the Equincctial; ſhewing the 5 } ; 4 8 5 
Day of the Julian Month, when the Sun comes 


into theſe M. ETHAN, or enters beſt. twelve 
Si u. 


| B. B. —The Equatorial Circle divided. into 
360 Degrees. —1f the Plane of the Equator be 
produced: 70 the Heavens, it will there mark out 
a Circle, called the Equinoctial, marled E. E- 
ꝛhich will divide the Earth and Heavens into 
709 Halves or Hem! Oberer. 


| C. 0. oh T, he Ecliptick, 2 Ellipſe, which 
3s found to be inclined to the E quinatHal, at an 
gh of 2 3 28, which nghe is called the Ob- 

; . liquity | 


EXPLANATION 


Of the SOLAR DIAGRAM. 


liquity of the Ecliptick, and fince the Echp- 
tick and Equinoctiual are both great Circles, 

they muſt biſect each other; as it is found they 
do, in the Beginning of Aries and Libra ; /6 
that [ix of theſe Signs lye on the North Side of 
the Equinoctial, and are called the Northern 
Signs ; and the other Six, on the South Side of 
nt, and are called the Southern Signs. —T hrs 
Ecliptick is divided into 365% Parts, anſiwen- 

ing to the Number of Meridiun Altitudes of the 
Sun, during the Revolution of the Earth thro 
it, correſponding to the Number of folar Days 
or Rotations the Earth makes during that Time. 
As the ell;prical. Figure of the Ecliptick makes it 
froe Degrees, and almoſt a Quarter longer than 
the Eguinoctial, which is a Circle; ſo we find 
the Earth requires ſo much longer Time to tra- 
verſe it, than ſhe would require, did ſbe go 
round the Sun in a Circle, at the ſame Diſ- 
| tance from the Sun, ſhe is at the Equinoxes ; 
as the Earth makes equal Areas in equal Times. 
See . 2 16. 


2.—New Moons ; ſnewing the Day of the 
| Month, 


EXPLANATION 


Of tie SOLAR DIAGRAM 


| M, auth, according to the Julian Calendar, when 
the Sun and Moon are in CON 


O Full Moons; Pointing out the Day of 
the Month when ſhe is in Oppoſition to the Sun, 
in her Paſſage through the Eclipticb. 


$.—Sunday, or every-Seventh | or Subbath- 
Day throughout the 7 ear. 


@.— The Earth, n the Meridian of the 
twelve Signs, in her Orbit, or Path through 
the Echptick, viz. when ſhe has the Sun and 

.. theſe Stars in Conjunction, in her annual Orbit. 
' = Afrronomers tell us that the Fcliptick is equally 
divided znto twelve S19ns of 30 Degrees each. 
But it is not ſo:—It is the Equinoctial which is 
divided equally by theſe twelve Signs. — Some of - 
theſe Signs are of ſuch a Length, as to require 
the Earth to make more than 31 Rotations while * 
e i is paſſing through them, while others require 
little more than 29 ; and the fix Northern Signs 
are fo much longer than the Wa x Southern, that 
B W 


EXPLANATION 


5 th SOLAR DIAGRAM. 


the Earth takes more than a Week lnger in 
traverſing them, than ſhe does in traverſing the 
others. See Introduction „P. 16, 19. 


E E— The Equinoctial, Aided into regehve 
equal Parts, by the twelve fixed Stars, which 
are called Signs, each Sign into 30 Degrees; ; 
the whole Equinoftial containing 360 Degrees, 

anſwering to the Jame Number 'Y Degrees on 
the * 


| D D. — The Anticipation of Time. — 
This is not in Nature, but occgſioned from the 
Julian Tear. not anſwering exactly in Length of 
Time, to the Length of Motion the- Earth takes 
to perform her annual Orbit round the Sun, 
viz. the Julian Year contains 365% Days, 
whereas the Earth compleats her Revolution 
round tbe Sun, in 365 Days, 5 Hours, 49 
Minutes. — Hence, as we calculate according to 
the Julian Reckoning, the Earth will finiſh her 
annual Orbit eleven Minutes of Time before the 
Julian Reckoning ends. Introduct. P. 3, 97,105. 
— bus 


EXPLANATION 
5 the SOLAR DIAGRAM. 


Thus the Motion of the Earth anticipates Fe, 
according to the Julian Calendar, eleven Mi- 
nutes every Year, and throws it back.—See P. 

98.—Let us poſtulate that Motion and Time, 
began, according to the Julian Period, at the 
_ autumnal Equinox, 706, (which is the Time 
the beſt Interpreters of Moſes's Hiſtory, ſay he 
placed it from that Year to this, 1786, (which 
zs the 6499th, according to that Period, the 
Earth will have made 579 3 annual Revolutions ; 
| by which Means, Motion will have anticipated 
Time 44 Days, 6 Hours, 3 Minutes, accord- 
ing to O. S. viz. from Oct. 25, to Sept. 11, 
or according to the N. S. from Oct. 2 5, to Sept. 

22. | 


F. F.—The Preceſſion of the Equinoxes. 
According to the laſt Article, the ſolar or true 
Tine, has fallen ſhort of the Time, (as reckoned 

according to the Fulian Calendar, } 11 Minutes 
every Year. — Hence, the Sun will appear eleven 
Minutes more forward in the Echprick, every 
' Year, than ſhe ought 70 do. Thus, in 5793 


Revolutions, 
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EXPLANATION 
Of th SOLAR DIAGRAM. 


Revolutions, ſhe will not appear to be in the Be- 
ginning of Aries, as ſhe was obſerved to be 
A. I. P. 706, but in the third Degree of 
Taurus, /i, we reckon by the N. S./ and in 
the 14th according to O. S. See Introduction, 
F. 98. | | BS, 


Hence it may be obſerved, that the fixed Stars 
and Equmoxes, are juſt in the ſame Places in the 
Heavens, they were 5793 Years ago, and that 


the Anticipation of Time, and Preceſſion of the 


Equinoxes, are not in Nature, but occafioned by 


an erroneous Calculation of the exat# Length of 


the ſolar Year and the lunar Cycle. See P. y, 


105.— This may be obſerved by G. G.— The 
Difference between O. S. and N. S. made * 


D. 782. | 
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An 3 of the LUNAR DIAGRA M, 
for A. D. 1786, (anſwering to the Year 
of the World, 5793, and to the Year ©" 
the Julian Period, 6499,) ſhewing tlie 
Place of the Sun, Earth, and Moon, every 
Day in the Year, n to the Julian 

| Calendar. 


A.—The Sun in the Centre of the Syſtem. 


B. B. he Equinoctial Circle, divided by 
the twelve Stars or Signs, into twelve equal 
Parts, of 30 Degrees each.—The Whole into 
360 Degrees. 


BB (E) The Earth, ber Place in the 


— — Eclhpiich, when the Moon is af 
. or in Oppoſition. 


C. C.—The ann Path of the Earth round 
the Sun, which 1s divided into Days, Weeks, 
and Months, according to the Fulian Calendar. 
It is an Ellipſe, within the Equinoctial, and 
Forms an Angle of 23 Ls 28 Minutes, with 
it and is divided into 36 5 f ME Parts or De- 


grees 
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Of the LUNAR DIAGRAM. 


grees, anſwering to the Number of Rotations 
the Earth makes during her Revolution round 
the Sun. — Mas the Earth, throughout her an- 
nual Revolution, to keep at the ſame Diſtance 
from the Sun, which ſhe is at the Equinoxes, ſhe 
would then go round that Lumiary in a Circle, 
and perform and meaſure it in 360 Days or Ro- 
tations.—But now, as it is performed by Na- 
ture, ſhe goes ſo far beyond the Periphery of the 
Gio, at the Summer Solſtice, as to require 
5 4 more Rotations to do it. 


2m. 1 Oe Phat which paſs from the Sun 
in the Centre, to the firſt Point of each Sign, in 
the Equinoctial.— As the Circle of the Equi- 
nofial and the Elliptical Path of the Earth, 


anſwer each other geometrically, fo theſe Me- | 


ridians cut the Fulian Calendar at the true 
Day, and Month, when the Sun will be found 
to enter them; and thereby ſhew the Places of 
#he Sun and Moon every Toy WOO? the 


Year. 


.. 7 be Moon s Orbit 3 the Earth, 
E. going 
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EXPLANATION 


Of the LUNAR DIAGRAM, 


: E going forward through the Echptick.—This 


View 7s as it may be ſeen from a Planet or Star, 
without that Orbit, and perpendicular to the 
Plane of the Ecliptick.—By this Side View may 
be obſerved the Loops the Moon makes, in her 
Orbit round the Earth, in her Paſſage through 


the Echptick, (in the ſame Manner as other 
Satellites do round their Planets, being ſome- 


times a Semi- diameter of her Orbit before the 
Earth, and ſometimes the fame Diſtance behind 
her, always keeping about 240,000 of 
Miles from her, and going round the Ecliptick 
with her.— She is kept in her Orbit by two 
Forces, viz. the Light proceeding from the Sun, 
and the Light reflecting from the Earth. 
This is the Power, (Light) wh:ich expands and 
projects her towards the Extremities z the other 
is the Ether proceeding from the Extremities, 
which Sir Tſaac Newton calls Spirit. He of- 
ten makes uſe of Attraction, 10 expreſs the firſt, 
and Gravitation he laſt, without enquiring into 
the Cauſes of theſe Phenomena ; therefore, to be 
ſhort, clear, and better underſtood, I ſhall do 
the ſame, —See Let. IV. P. 165, XIV. P. 283. 


N. ag ie eo ror. p 
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EXPLANATION. 


E tie LUNAR DIA RAM. 


I. for Orbit round the Earth, / which is a- 


bout 240,000 Miles, from her, } theſe tao 
Powers or Forces ballante each other.—Thus, 


here all is ſtill, calm, and neither prevails, 


Here alſo the projetile Force, which carries the ; 


Earth from Weſt to Baſt, through the Eclip- 
tick, meets the gravitating Power, which car- 
ries the Moon from North to South, round the 
Earth. See Let. XVII.— As theſe two Powers 
act perpendicularly to each other neither pre- 


 wails ; but they aft jointly, and they force the 
Moon round the Earth in a Diagonal between 
them. Thus, at her Change, ſhe goes N. N. 


till ſhe comes to 1, {her firſt Quarter, } at which 
Place fhe is. Half the Diameter of her Orbit be- 
hind the Earth.—Here, inſtead of going on N. 
W. ſhe changes her Courſe, and goes nearly 


E. N. E. till ſbe comes to her Oppofitton or Full, 


when ſhe is due North of the Earth.—She con- 


 tinues flill to go Eaſtward, but changes from 


E. N. E. to N. N. E. till ſhe arrives at 3, ſ the 
End of her third Quarter, ) where ſhe is at the 
Eaſt Point of her Orbit, and a Semi-diameter 


9 


EXPLANATION. 


Of the LUNAR DIAGRAM. 


1 of her Orbit before the Earth. — From hence le 


goes Weſtward at S. M. till ſhe comes to her 
Change, where ſhe is due South 4 the Earth. 


| ad Let. XXII. 


Befides the hots deſcribed Forces, there ts © 


| another which goes from Weſt to Kajt,—the ethe- 


real Current of the Eclipſes.—This Current 
goes from Weſt to Eaft, and round the Eclip- 
tick, in a progreſſive Circle, but fo flow as to 
require 18 Fulian Years, Io Days, 19 Hours, 
46 Minutes, o Seconds, 15 Thirds, to com- 
pleat it, and to meet the Moon again, exattly 
in the ſame Point of the Eclptick from which 


they parted, when the Cycle began. — Hence, as 


Obſervations prove, at the End of this Cycle, 


there is a Return of all the Eclipfes wh Jug 
the Earth.—Let. XXII. 


2 the Moon 8 her Orbit, round 
the Earth, in 29 Days, 12 Hours, 44 Mi- 


nutes, 1 Second, 45 Thirds, (which is called a 
Lunation, in which Time the ethereal Current 
4 * * anoved . and Eaftward 


<C | 1 Das 


EXPLANATION 


Of the LUNAR DIAG RAM. 


1 Day, 14 Hours, 6 Minutes, 11 An 19 
Thirds. — By which Means the Moon croſſes that 
Current, before ſhe comes to the Star,—This 
occafroned Aſtronomers to imagine that the Nodes 
moved backward to the Weſtward. —T he Point 
where the Moon croſſes the Current of Eclipſes 
7s called her Node. — At the End of every jixth 


Node, or 172 Days, 12 Hours, 59 Minutes, 
this Path of the Nodes croſſes the echptick Path 


of the Earth, and if that Point is then within 
17 Degrees of the Sun, it cauſes an Ficlipſe, but 
if farther from it, the Shadow of the Earth or 
Moon will not reach each other. | 


F F.—The Moon's Path, 'as- obſerved from 
the Earth. — At the End of the firſt Quarter, 
ſhe 1s Half ulluminated.— At the End of ber 
Second, ſhe is wholly fo.—At the End of her 
Third ſhe is again Half illuminated; and at her 


_ laſt Quarter or Change, ſhe appears quite dark. 


$ 8.—The Sabbath, or Seventh Day through- 
out the Calendar. | 


The following is a Deſcription of the 
Eclipſes 


EXPLANATION 


Of tie LUNAR DIAGRAM. 


Eclipſes for the Year 1786. January 14, at 
Noon, the aſtronomical Day ends, and Fanuary 
is begins ; at this Point the Moon's Node was 
in the Echptick; and 44 Minutes after the 
Moon was oppoſite the Sun, and cauſed 'an 
Eclipſe of the Moon. —To January 15, add fix 
Nodes, or 172 Days, 12 Hours, 59 Minutes, 
and it will make 187 Days, 12 Hours, 59 Mi- 
nutes; from this ſubſtraf the 181 Days from 

the Calends of January, and it will leave July 
6th Day, 15th Hour, 59th Minute, the exact 
Place of the Node.—Six Nodes are ſhort of fix 
Tuunations, 4 Days, 15 Hours, 25 Minutes ;— 
This Node therefore will be in the Echptick fo 
much before the Sun; and as the Nodes are 
diametrically oppoſite to each other, fo the other 
will want juſt as much, and therefore meet the 
Moon in the Ecliptick, Fuly 11th Day, 4th 
Hour, 24th Minute.—1f we add fix Lunations, 
or 177 Days, 4 Hours, 24 Minutes, to Fan. 
15% Day, o Hour, 44th Minute, it will give 
July 11, 5, 8, for the Moon's Oppoſition, 
which 3s 44 Minutes only from the Node, and 
will cauſe a total Eclipſe of the Moon, but, as 

| | i 


end 
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Of the LUNAR DIAGRAM. 


it happens about five o'Clock in the Afternoon, 


muſt be invifible to us. — In 14 Days, 9 Hours, 


4 Minutes, / Half the Length of a Node, ) the 


other Node will get round the Earth into the 
Echptick, ꝛubich added to Fuly 11th Day, 4th 
Hour, 24th Minute, brings it to Fuly 25th 
Day, 13th. Hour, 28th Minute. — In Order to 


find when the Moon will be in Conjunction, add 


Half a Lunation, 14 Days, 18 Hours, 22 Mi- 
nutes to Fuly 11th Day, 5th Hour, 8th Mi- 


nute, (the Time when the Moon was in Op- 


pofition, } it will cauſe an Eclipſe, but not vi fi 
ble to us. 


In Ori to find when the Node will again 


croſs the Ecliptick, add 34.5 Days, 1 Hour, 58 
Minutes, (the Quantity of twelve Nodes, to 


Fan. 15. — It will bring it to Dec. 26th Day, 


/ Hour, 58th Minute, when the Node will 
again be in the Echptick ; but as neither Node 
ill then be within 20 Degrees of the Sun, no 


Eclipſe can happen. 


a, a, a.—The Path of the aſcending Node. 
d, d, d. The Path of the deſcending Node. 
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The INTRODUCTION. 


HE beben Letter ie Copies of 
genuine ones, which paſſed between 
me and an intimate Friend, for our own 
Amuſement, according to their Dates; but 
not with the moſt diſtant View that they 
ſhould ever appear before the Public. —The 
Gentleman, * who was the firſt Beginner of 
this Correſpondence, died about the Middle 
. of laſt February.— Some Days before his 
Death, he defired his Son to wiite me, that 

EY «He 


* JOHN HEAVISIDE, Efq. of Princes's-Street, Cavendiſh-Square ; a 
Gentleman whoſe Lols is already experienced by many of his Acquaintance, 
who were very numerous; his whole Attention, for many Years paſt, 
having been employed to ſerve his Friends and Neighbours, particularly 
thoſe in Diſtreſs ; this was his greateſt Pleaſure! and he had !nclination, 
Fortune, and Abilities to do it.— Therefore, as a Perſon of his unbounded 
Benevolence is ſo rarely to be met with, his Loſs will be the more ſe- 
Ae; ſelt. 
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He was paſt all Hopes of Recovery, and 
© begged to know what I would have done 
ce wich thoſe very valuable Papers which he 
e had of mine, his Health having made him 
© unable to attend to them as he wiſhed.” 
About ten Days after this, the Son wrote me 
a ſecond Letter, to let me know that his 
« Father was dead, and that he had found 
© the Letters of mine which his Father or- 
* dered ſhould be ſent me.” 


Some Time after this, I mentioned his 
Death to ſome of our Friends, with the Cir- 
cumſtance of his Son's ſending me ſome Let- 
ters which had paſſed between us. They 
deſired to read them; after which they re- 
turned them to me again, with a Requeſt 
that they might be printed; I conſented 
_thereto, and hope they will receive the Ap- 
- probation of the Public. 


MN > — 
wet ho "av ett 4% ee awe = _ 
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As ſome of the Notions in theſe Letters 
are contrary to general received Opinions, I 
truſt they will not be diſcarded on that Ac- 
count, without being firſt examined, and the 
| Evidence 
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Evidenee I produce tried, if ſufficient to ſup- 
port theſe Notions or not; which are, prin- 


cipally, 


F irſt, That the Baris l or great Cir- 
cle of the Heavens, is equally divided by the 
twelve Signs, of 30 Degrees each, making 
in the Whole 360% 

Secondly, That the annual Orbit of the 
Earth muſt be meaſured by the Earth's rota- 
ry Motion, which is abſolutely, and with- 
out any Exception, the true Meaſure of 
Time. | 


Thirdly, That the Anticipation of Time, 
and the Preceſſion of the Equinoxes, have 
not any Foundation in Nature, but are oc- 
caſioned by the Calendar Computation, not 
anſwering exactly to the Length of the an- 
nual Orbit.— According to our Calendar | 
Meaſure, the ſolar Year contains 3554 Days, 
or Six Hours; but the ſolar tropicai Year, or 
the Time ſhe is performing her annual Orbit, 
is only 365 Days, 5 Hours, 49 Minutes, 

which 
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which is 11 Minutes ſhort of her Quadrant, 


or fix Hours. Therefore the Earth precedes, 
beyond the Meridian, where it began, 11 


Minutes in equatereal Time, or 20. 45 in 

Meifure. Hence, as the Earth goes, every 

Year, 11 Minutes beyond the Place where it 

began; fo it had occaſioned, (in the Year 1753) 
th: Equinoxes to have preceded forward 44 
Days, and the Calendar Computation to fall 
back the ſame Number; and thereby to an- 
ticipate Time ſo much. For the Autumnal 
Equinox, in the Year 706, of the Julian 
Period (which was the Year of the Creation, 
according to the Moſaic Chronology) fell on 
October 25th; but in A. D. 1753, which 
was the 6466th of the Julian Period, it was 


| obſerved to enter Libra, Sept. 11, O. S. fo 


that in 5760 Years, the Calendar Meaſure 


had anticipated the true 44 Days. 


At the Council of Nice, which was held 
. 32 35 the Sun was obſerved to enter 
Libra, Sept. 22; therefore in order to bring 
the Calendar Meaſure back to that Time, 


and ſo to commemorate the Feſtival of Eaſter, 
at 


The INTRODUCTION. 5 


at a more exact Seaſon; an Act of Parlia- 
ment was paſſed, A. D. 1752, to throw 11 
Days out of the Calendar Computation for 
that Vear; ſo that this Vear contained only 
354 Days, inſtead of 365. By this Means 
the Equinox was brought back from the 14th 
of Taurus to which it was got, (from the firſt 
of Aries,) to the third cf the ſame Sign, and 


the Sun entered Libra that Year, Sept. 22, 


N. S. inſtead of Sept. 11, O. S. which was 
the Time it entered it the Year before. (2 


Fourthly; The general Opinion is, that 
Moſes, in his Hiſtory of the Creation, does 
not point out, or give us any Inſtruction, in 
what Place of the Heavens the Sun and 
Moon were at the Creation. 


Firſt.— In anſwer to this I obſerve, that 
he has told us, iſt, That they were placed 
there on the fourth Day of the Creation Week. 
| | | 2dly 


(a) See Letter XII. XIV. and Diagram. 
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adly.— That the Moon could not give her 
Light till the going down of the Sun: As 
the Sun was in the Meridian of the Place 
where it began to ſhine; ſo the Earth muſt 
have made one Quadrant of her Rotation, be- 
fore the Moon could enlighten Her.— As 
ſoon as that was performed, the Sun fat in 
the Weſt, and the Moon roſe directly after 
in the Eaſt, when they both together en- 
lightened the whole Earth from Pole to Pole. 
Hence, it may be remarked, that the Rotation 
of the Earth meaſured one Quadrant of ſolar 
Time, before the began to meaſure the lunar; 
therefore as the Sun and Moon were, jointly, 
to point out the Seaſons, the Days, and the 
Years; ſo the Chronology of Time muſt be- 
gin at this Period, as Moſes tells us it did. 
 gdly.— In Regard to the Place of the 
Sun and Moon in the Heavens, Moſes in- 
forms us, that the Feaſt of Ingathering at 
the End or Revolution of the Year, was to 
commemorate the Creation, which happened 

| at 


ce) Levit, XXIII, 32. 
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at that Seaſon. —That the Feaſt was to be 
kept at the autumnal Equinox.—That the 
Moon muſt begin to ſhine in the Evening, 
at the going down of the Sun, being fifteen 
Days old, and juſt paſſed her Oppoſition or 
Full.—FHere then we have a Point to begin 
our Calculations from, viz. the firſt Degree 
or Point of Libra; the Epact 15, (the Moon 
then being fifteen Days old) the fourth Day 
of the Week; and, as one Quadrant of ſolar 
Time was to be added to the Beginning of 
the Year, viz. from twelve o'Clock Midday, 
to Six in the Evening; fo it muſt be the ſe> 
| cond Year of the ſolar Quadriennium, Had 
we not had theſe Data, we mult be in the 
Dark for a Point where to begin our Calcu- 
lations from; for, as Dr. Keil obſerves, Lect. 
XXVIII. As there are certain Points from 
* which Aſtronomers begin their Computa- 
©« tions of the Planets Motions, ſo alſo there 
* mult be certain Points, as Inſtants of Time, 
from which, as from Roots, all Calcula- 
tions muſt begin.” 


4 


Now, I have poſtulated that my Inter- 
1 ET pretation 


| . 
/ . . 
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pretation of the Moſaic Hiſtory is true; and 
I find by Calculation, that all the Equinoxes, 
Solſtices, new Moons, full Moons, and 


Eclipſes, will be pointed out by thoſe Cal- 


cnlations, according to the obſerved Times. 


Here then we have two Points to meaſure 


from, 1ſt. the poſtulated Point of the full 
Moon, at the autumnal Equin'x 705, ac- 
' cording to the Julian Period; and 2dly. 


the obſerved Time, when the Sun entered 


Libra, A. D. 1786, which Year we know 


anſwers to the Year 6499 of that Period; 
during that Time the Earth has made 5793 


annual Revolutions through the Ecliptic, 
and 2115849 Rotations round her Axis. 


Therefore, it muſt be allowed, that if the 
Number of the Earth's Rotations (or natural 
Days) and the Number of Years, or annual 


Revolutions, meaſure the exact [Length be- 
tween theſe. two Points, it muſt be mathe- 


matically true.— Now, I prove by Calcula- 
tions o that they du.—T heſe Calculations 
have 


&) See Letter, No. XVII. 
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have alſo this farther Evidence, VIS. That 


you may begin them, either at the autumnal 
Equinox, 706, A. I. P. or when, (by Ob- 
ſervation,) the Sun was ſeen to enter Libra, 
A. D. 1786, and the Calculations will come 
out the ſame to a Minute, which no aſtro- 
nomical Tables, yet extant, will do.-During 
this Time, the Moon will have made 71647 
Lunations or Revolutions round the Earth, 
and Half another, when She interſected the 
Earth's Orbit, through the Ecliptic, and 
cauſed an Eclipſe of the Sun, A. D. 1786, 

July 25 P. 8 H. 43M. P06” 


If, aſt this any one ſhould diſpute the 
Point, whether Moſes has given proper In- 
ſtructions concerning the Place of the Sun 

and Moon, the Day of the Week, &c. at the 
Creation. He muſt allow that we have been 
very lucky in 8 Information for doing 


it. @ 


Theis Notions bein g different from thoſe 


B * 


(a) see Letter, No. XVII. 
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adopted by Writers on the Subject, 1 re- 
mained diffident of my own Opinions, not- 
withſtanding my Calculations of the Motions 
of the Heavenly Bodies, confirmed me they 
were true, till I deſired Mr. Heaviſide, who 


had ſome Friends among the Royal Society, 


eminent in Aſtronomy and Philoſophy, to 
ſhew them theſe Letters, with my Diagram, 
and to get their Opinions and Remarks on 


them. 


The Gentlemen returned him for anſwer, 
that I had proved, to Demonſtration, that 
the Sun and Moon were in the ſame Places | 


in the Heavens, in the Year 706 of the Ju- 


lian Period, (as they muſt have been in the 


| Year in which the Creation happened, ac- 


cording to the Moſaic Chronology,) and that 
the Earth had made juſt the ſame Number 
of Rotations, which I had poſtulated it had. 

But with Regard to thoſe Points in the Dia- 
gram, wherein I differed from the general 


received Opinions, they did not determine. (o 
That 


() See Letter VIR 
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That they liked my Letters ſo well, that 
they would have read them before the Royal 
Society, had they not been joined with Re- 
ligion, which was contrary to one of their 
Rules to enter on. 


Not 3 the Satisfaction from thoſe 
Gentlemen I hoped for, concerning the 
Points wherein I differed from general re- 


ceived Opinions, I got another Friend, who 


was intimately acquainted with an eminent 
Aſtronomer, to requeſt his Remarks thereon 
to whom I alſo ſent one of my Diagrams.— 


After ſome Time, he ſent his Remarks in 


the following Words, I have examined 
« ſome Parts of it, and find it to be ſufficient- 
ly exact; I muſt however obſerve, that the 
„Method of repreſenting the Sun's Place, 
and alſo the new and full Moons, for a 
** given Year, by a Diagram, is by no Means 
* new; ſince not only that has been done, 
e but, by certain moveable Circles, the Lu- 
* nations and Seaſons of the Eclipſes have 
been ſhewn for a given Number of Years. 


There * however, ſeveral Aſſertions in 
: 66 the 
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ce the Explanation which accompanies the 
« Diagram, which, I believe, will not be 
& readily granted. —The Conſtructor of the 
« Diagram, ſays— Aſtronomers, tell us, that 
ce the Ecliptic is equally divided into 12 Signs, 
© of 30 Degrees each; but it is not ſo, —Now 
« the Truth is, that the Ecliptic is equally 
« divided by the twelve Signs, and when 
ce theſe twelve Signs are referred to the Equa- 
© tor, they neceſſarily occupy unequal Por- 
cc tions of that Circle, from the Inclination 
* of the 7700 Circles. () Beſides, the Ecliptic 
ce cannot with any Propriety, be called an 
% Elipſe.—It is only the Line deſcribed ap- 
ce parently by the Centre of the Sun, viewed 
* from the Earth, during the annual Revo- 
< lution of that Planet round that great Lu- 
* minary.—That I am not at all diſpoſed to 
* enter into any Diſcuſſion concerning the 
Accuracy either of the ancient Iſraelites, or 
<* the modern Jews, in calculating the Times 
* of their Feaſts.—I muſt however obſerve, 
* that the Length of the tropical Year is not 

| exactly 


(f) The Equator is a Cirele The Ecliptic an Elipſe. 


4 


- % 
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« exactly 365 D. 5 H. 49 M. but is at pre- 
* ſent a few Seconds ſhorter, and has been 
c continually diminiſhing, ſomewhat unequal- 
« ly, for ſeveral Centuries paſt; and will, in 
6 all Probability, continue to diminiſh for 
* many Ages to come.” — On this I beg 
Leave to remark, that there, certainly, have 
been formed very exact Diagrams, repreſent- 
ing the Sun's Place, &c. for a given Year— 
But then theſe have been made by the Aſſiſt- 
ance of Equations and Anomilies, to make 
the 365 Rotations of the Farth, to tally with 
the 360 Degrees of the Equator.—Thus, as 
he has very juſtly obſerved, when the 365 
Rotations of the Earth, through the Ecliptic, 
is referred to the Equator, they neceſſarily 
occupy unequal Portions of that Circle, ſo 
unequal as 365 is to 360. From which it is 
agreed, that a Diagram has been formed to 
ſhew the Sun's Place, &c. in a given Year, 
by the artificial Means of Equations and Ano- 
milies; but mine, on the contrary, is formed 
according to Nature; that is, by the Rota- 
tions of the Equator only, the ſole Meaſure of 
Tine, without Equations or Anomilies,—I 
will 
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will now beg leave to remark, that Moſes in 
his Hiſtory tells us, that the Sun and Moon 
were both placed in the Heavens, to meaſure 
and point out the Seaſons, the Days, and 
Years : : (s Hence the Reaſon why thoſe Na- 
tions who have made Uſe of one of them only, 
have never yet been able to keep the appoint- 
ed Seaſons of the Year they were deſigned or 
inſtituted for. 
( 
The only ancient Plotte, whoſe Hiſtory | 
can be confirmed by true Chronology, and 
proved by Aſtronomy, were the Iſraelites, 
whoſe Years were formed by the Sun and 
Moon, jointly.—That is, the Moon, by in- 
terſecting the Earth's Orbit, prevented the 
Beginning of the ſolar Year going from the 
appointed Seaſon ; their Year always ended 
- at the firſt full Moon which happened either 
upon, or, the firſt which ſucceeded, after 
| | | the 


(g) Gen. I. 14. Moſes ſays, that the Sun and Moon were jointly ap- 
pointed to meaſure, mark, or point out the Times and Seaſons; for Gon 
ſaid, let them (in the Plural) be for Signs, and for Seaſons, and for Days, 
and Vears.— The Scriptures farther inform us, Pſalm LXXXIX, 37, and 
CIV. 19. That the Moon is eſtabliſhed in Heaven as a faithful Witneſs, to 
point out the Seaſons, . 

2 
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the autumnal Equinox.—In Imitation of this, 
were formed the Olympiads of the Greeks, 
: who followed the Poſterity of Abraham in 
this Particular, viz. by governing the Sea- 
ſons of the ſolar Year, by the Moon's Inter- 
ſections of the annual Orbit of the Earth; 
indeed they differed from them in ending 
their ſolar Year at the Summer Solſtice ; 
whereas the Iſraelites finiſhed theirs at the 
autumnal Equinox.—Thus the Chronology 
of Years was truly recorded by the Olympiad 
Games, which were celebrated every four 
Years, on the firſt full Moon which happen- 
ed upon or after the Summer Solſtice. —By 
this Means they kept the Beginning of their 
Years at the true Seaſons and this no other 
Nation has been able to do, notwithſtanding 
the great Improvements which have been made 
in Opticks and other Sciences ;- neither will 
it be done zow, by the Gregorian Calendar, 
which will vary more than an Hour in one 
Hundred Years. | 


With Regard to the Meaſure of the Earth's 
annual Orbit, through the Ecliptic, whether 
7 | : | or 
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or not it is equally divided by the twelve : 


Signs, of 30 Degrees each; let it be remem- 


bered, that the rotary Motidn of the Earth is 
the only Meaſure of Time, and that every 
Rotation of the Equator is 360 Degrees, in 
Meaſure, and 24 Hours in Time. — Now ]2 


when the Sun is in Conjunction with any 
one of the Signs, ſuppoſe Libra. The an- 


nual Orbit is meaſured by the Number of 
Rotations the Earth makes during her Paſ- 


ſage through the Ecliptic, or till the Sun is 
in Conjunction with the ſame Star, Libra, 
again. 


Fad the annual Orbit of the Earth been a 
Circle, inſtead of an Elipſe, (as the Earth 
performs equal Areas in equal Times,) theſe 
twelve Signs would have equally divided the 
annual Orbit, as well as the great Circle of 
the Heavens, and all concentrick Circles; 


but as it is not a Circle, but an Elipſe, and 


that Part of the eliptic Orbit which the Earth 
traverſes in Summer, being much larger and 
farther from the Sun, than the other Half 


| which it traverſes in Winter, muſt, of Con- 


ſequence, 


- 
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fequence, make a greater Number of Rota- 
tions in going through that Half than the 
other; indeed by Obſervation we find it to 
be more than ſeven. 


The Barth meaſures the Orbits of all the 
Heavenly Bodies, as well as her own annual 
Orbit, by the Number of Rotations ſhe makes 


during thoſe Orbits, and adding the Over- 


plus of Degrees beyond the laſt Rotation, — 
For this Purpoſe, the whole Equator, or 
_ Circumference of the Earth, is, as has been 


obſerved, divided into 360 Degrees in Mea- 


ſure, whilſt ſhe makes one Rotation round her 
Axis, from Sun to Sun, and is called a ſolar 
or natural Day; which 360 Degrees in Mea- 
ſure, are divided into 24 Hours, by a well 
regulated Clock. Hence it may be obſerved, 
that, as every Rotation of the Equator 
contains exactly 360 Degrees, whilſt a well 
regulated Clock points out 24 Hours in 
Time, preciſely; ſo Time may be turned into 


Meaſure, and Meaſure into Time, recipro- 


cally.— This has been evinced to Demon- 
ſtration by the Trials of Mr. Harriſon's Time 
C Piece. 
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18 The -INTRODUCTION. 

Piece. While the Earth is performing this 
Rotation or natural Day, She is carried for- 
ward, four Minutes of Time, in her annual 
Orbit. viz. That Space of Time which She 
takes in going from the Star She fat off from 
the Day before, (which was then in Con- 
junction with the Sun) till She comes in 
Conjunction with the Sun again, is juſt four 
Minutés.— But this is a different and diſtinct 
Motion of the Earth's, forward, in its an- 
nual Orbit, which has no other Connection 
with the diurnal Rotation, than that it is 
meaſured by a ſtated Part of that Rotation.— 
In this Manner the Earth meaſures the 
Length of her annual Orbit, or ſolar tropical 
Year; the Period of a Lunation, or the 
Time while the Moon is going from one 
Oppoſition or Conjunction of the Sun, to 
her next Oppoſition or Conjunction.ä— The 
Length of a Lunar Vear, or twelve Lunati- 
ons. The Length of the Orbits of the Pla- 
nets, Comets, &c.— And alſo the Times 
when the Eclipſes are to happen, or that par- 
ticular Time, when the Moon croſſes the 


Earth s annual Orbit, either in Conjunction 
with 
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with the Sun, and in a direct Line between 
the Earth and the Sun; or in Oppoſition, 
when the Earth is in a direct Line between 
the Sun and Moon. — The Moon does not 
meaſure her own Orbit, but, points out the 
Seaſons, by Her Interſections of the annual 
Orbit of the Earth. 


Let us now examine whether the annual 
Path of the Earth is equally divided, by the 
twelve Signs, or not.—-She goes from Libra 
to Aries, or the fix Winter Signs, or Winter 
Half, in 178 D. 17 H. 58 M. But the 
Summer Half, or fix Signs, viz. from the 
Vernal to the autumnal Equinox, require 
186 D. 11 H. 51 M. to compleat it; which 
ſhews us She is more than a Week longer in 
traverſing the Summer ſix Signs, than She is 


in traverſing the Winter fix Signs. From 
| whence it may be obſerved, that She increaſes 


her Diſtance from the Sun, greatly, after She 
has paſſed the vernal Equinox, and that She 
muſt be many- thouſands of Miles farther 
from the Sun, at the Summer Solſtice, than 


She is at the Winter Solſtice, —She is alſo 
| 31 D. 
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31 D. 5 H. o M. in going through the 
Sign Virgo, and but 29 D. 4 H. 35 M. go- 
ing through the Sign Capricorn; which ſhews, 
that, notwithſtanding the twelve Signs or 
Stars, divide the great Circle of the Heavens 
into twelve equal Parts, yet the Path of the 
Earth's Orbit, (which is an Elipſe within 
that great Circle,) is ſo much enlarged when 
She is paſſing through the Sign Virgo, that 
it requires more than two Rotations of the 
Equator, to meaſure it, than it does to mea- 
ſure the Sign Capricorn. Thus, it is evident, 
that She traverſes more than 720 Degrees, 
or more than forty-nine thouſand Miles, in 
going through the Sign Virgo, than She does 
in going through the Sign Capricorn. Hence 
alſo it is evident, that the Earth's Path or 
Orbit through the Ecliptic, is cer tainly an 
Elipſe; which, I believe, few will diſpute. * 


We will now endeavour to try whether the 
following Aſſertion of his is true or not, viz. 
* That the tropical Year is not exactly 365 D. 

: 0. 5 H. 

* <« The Orbits of all the Planets are Elipſes, very little different from 


« Circles; but the Orbits of the Comets are very long Elipſes; and the 
lower Horns of them all are in the Sun.“ See Ferguſon's Aſtronomy, 


S. 155» 
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C7 5 H. 49 M. but at preſent a few Seconds 


* ſhorter, and has been continually decreaſ- 
ing, ſomewhat unequally, for ſome Years 


21 paſt, and in all Probability will comme 
* to diminiſh for ſome Ages to come.” 
This appears to be an Aſſertion without Evi- 


dence to ſupport it.—It is true, that different 


Aſtronomers, by their Obſervations, have 
made the annual Orbit of different Lengths, 
hardly any two agreeing about what is the 
Length of it, except thoſe who have made it 
365 D. 5 H. 49 M.—The Length of it, 


according to Sir 1/aac Newton, is 365 D. 5 H. 


48 M. 57 S.—Hence is partly the Reaſon 
why the ancient Eclipſes, of more than two 
thouſand Years ſtanding, cannot be calculated 
by the preſent Tables, which come ſhort of 


them.— This Error, has been attributed, to 


the Moon's being nearer the Earth now than 
She was then; but, in F act, the Cauſe does 
not ariſe from this, but from the erroneous 
tabular Meaſure. | | 


The meaſuring the annual Orbit of the 
Earth, by two Obſervations, only one Year 


between 
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between is ſo precarious, that almoſt every 
Aſtronomer will make a different Obſeryation 
this Year from that he does the next ; hence 
it may be obſerved, that different Aſtrono- 
mers will not only vary from one another, 
but alſo the ſame Aſtronomer will differ from 
Himſelf. —Dr. Keil tells us, ) that by 
oObſervations that are made at the Diſtance 

of one Year, we cannot ſafely rely upon the 
Quantity of the Vear collected from them; 
« for a ſmall Error of one Minute, being 
« conſtantly increaſed, and multiplied by 
e the Number of Years, in Proceſs of Time, 
< would amount to a prodigious Miſtake in 
*« the Place of the Sun, therefore the Aſtron- 


e gmers more accurately determine the Quan- 


* tity of the Year, by taking the Obſervati- 
*« ons of two Equinoxes, at mary Years Dil- 
„ tance from one another; and dividing the 
Time, by the Number of Revolutions the 
sun has made, the Quantity will ſhew the 
« Time of one Revolution, or nearly the 
Period of the Earth in her Orbit.— For, 
« by 


(k) Lect. 22. P. 271, 


The INTRODUCTION. 2; 
60 by this Means, if there be any Miſtake 


made in the Obſervation, it will be divid- 
* ed into ſo many Parts, according to the 


Number of Years, that it will be inſenſible 


for the Space of one Year.” 


Dr. Keil, as above, having remarked the 
great Difficulty there is, in obſerving when 
the Sun is in the Plane of the Meridian; of 
the Place of Obſervation; and alſo the Un- 


certainty of it was ſuch, that he calls the 


Error of a Minute a ſinall Error; and, there- 

fore, in order to come ear the Truth, we 
are to take the Obſervations of two Equinoxes, 
at many Years Diſtance from one another, 
and dividing the Time by the Number of 
Revolutions the Sun has made, the Quantity 


will ſhew the Time of one Revolution zearly. 


Now in Order to find the Length of the 
tropical Year, Mr. Kennedy took Dr. Keil's 
Direction, and tried it by the Obſervations of 
two remarkable great and exact Aſtronomers, 
which were made 168 Years Diſtance from 


each other, The firſt Obſervation was made 


by 
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by Tycho Brake, at Uraniberg, A131 5 54 
and the laſt by Dr. Bradley, at Greenwich, 
1753. By this he found the _ of the 

ſolar tropical Year to be exactly 365 D. 5 H. 
49 M. () From which may be deduced, 
that 365 D. 5 H. 49 M. is the exact 
Length of the ſolar tropical Year, and alſo, 
that it is no ſhorter now than it was 168 

| Years ago. ( 


A natural, Day, or one Rotation of | the 
Equator, contains 24 Hours in Time, or 
1440 Minutes; theſe may be called equato- 
real Minutes, as there are Terminations, in 
Meaſure, on the Equator, which anf&er to 
every one of them. The Equator precedes 
forward 11 of theſe Minutes, every ſolar 
Year; and in 1440 Years, it paſſes through 
all its meridional Variations, and at the End 


* 5 of that Period, it returns again to the original 
1 | Point of the Day, in the ſame Place or Me- 
ql : ridian, where it began, but not on the ſame 
3 Day of the Week.—As this is an exact Cy- 
cle 


fi) Kennedy, P. 159.—— (K) Introduction, Page 23. 
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cle of the Sun, fo all the Multiples of this 
Number will be fo too, as 2880, 3420, 
5760, &c. will compleat ſolar Cycles; there- 
fore if you know the Time when the Sun 
enters Libra, or any other Point in the Hea- 
vens, on any one of the Years of any Cycle; 
by that you will alſo know the Time when 
the Sun enters Libra, the ſame Year, in al 
other Cycles. 4) 


The fourth Cycle ended A. D. 1784.— 


Here we have 5760 Revolutions to try the 
exact Length of the ſolar tropical Year by; 


and throughout all this Period of Time, the 


Sun will be found to enter Libra at the Times 


calculated, according to the Length of the 


ſolar Year being exactly 365 D. 5 H. 49 M. 


Thus let the autumnal Equinox 706, of the 


Julian Period, be one Point, and the autum- 
nal Equinox, 6466 of the ſame Period, be 


the other Point.— Between theſe two Points, 


the Earth has made 5760 Revolutions; and 

| by an accurate Obſervation that Dr, Bradley 

made that Year, A. D. 17 53, at Greenwich, 
D. which 


4 


1) See Letter, No. 8, 10. 
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which was the Year in Connection with 6466, 


of the Julian Period, the Sun was obſerved 


to enter Libra at the Day, Hour, and Mi- 
nute it did 5760 Years before, and Calcu- 
lations, according to this Length of the Year, 


will be found to agree with the Obſervations 


made every Year throughout this Period, and 
alſo all ſucceeding ones. (m) Is not this De- 


monſtration, that this Length of we Year 1s 


* right ? 


In pil to underſtand ſome Parts of theſe 
Letters the better, I ſhall give a Deſcription of 
the patriarchal or 1ſraelitiſh Year, according 
to the Calendar of it, as it is found in the 
Scriptures, or as it was obſerved by the an- 


cient Iſraelites. . 


It appears clear, that the Seaſons in which 
Moſes ordered the Feaſts to be kept, and the 
Directions which he gave to the Iſraelites for 


keeping them, were pointed out by a well 


known and ſimple Calendar; which, at that 
Time, 


(m) See Letter, No. 6. 
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Time, may be ſuppoſed to be underſtood by 
all; therefore, there was no Occaſion to de- 
ſcribe it.—This Calendar ſeems to be formed 
in a molt ſimple, clear, and exact Manner. 
They calculated their Months a/tronomically, 
by the Number of Rotations made by the 
Earth, (in Appearance) as mechanically as a 
Clock points out the Hours of the Day.— 
They did not ſeem to have any Regard to the 
Motions of the heavenly Bodies, any more 
than if they had no Motion at all.—Thus, 
we may remark, that the Patriarchs, inſtead 
of being left to find out, by Qbſervations on 
the Heavenly Bodies, the Length of the 
' Years, whereby their Feſtivals and Seaſons 
were to be calculated and obſerved, they were 
' inſtructed by a Calendar of integral Days, and 
Quadrants, to calculate aſtronomically the 
Times appointed for keeping of them, and 
thereby to record the Ages of the Patriarchs, 
and therewith the Age of the World; this 
they were to do by the ſolar tropical Year, 
but to record Events by Days and Months of 
the lunar.—Indeed had not Moſes, at the 


at 


Time he ordered them to keep theſe Feſtivals 
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28 The INTRODUCTION. 
at their particular Seaſons, given them Di- 
rections how to know when theſe Seaſons 
came, it would be very abſurd to expect it 
from them. But he inſtructed them to mea- 
ſure both the ſolar and lunar Year, by a cer- 
tain Number of the Rotations of the Earth, 
or natural Days. — In this Manner the Patri- 
archs and the Iſraelites always expreſſed their 
Ages, viz. by Days of Years, to ſhew that 
their Years were meaſured by Days.—Thus 
when Pharoab aſked Facob how old he was. 
(») In the Engliſh Text it is, And Pharoab 
t ſaid unto Jacob, how old art thou. —In the 
Margin, you have a literal Tranſlation of the 
Hebrew.—“ How many are the Days of the 
Years of thy Lie; Jacob anſwered him in 
the ſame Stile The Days of my Years, Sc. 


Thus it may be infered, that their annual 
Calendars contained a certain Number of 
Days, and that their Years were meaſured 7” 
_ thoſe Days. 


They 8 to count the Dig of 
their 
| (n) ca XLVII. 8 9. 


/ 
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3 Days, at Six o' Clock in the Evening, 
(o) at the going down of the Sun, (which it 
always did in the Latitude where Paradiſe is 


ſuppoſed to be placed, and, nearly ſo, in 


Egypt and the Wildernefs.) — Thus, as ſoon 


as the Sun was out of Sight, they added that 
Day to the former Number; and the next 
Day immediately began. —Six Days of the 
Week they were to work, which fixth Day 
ended at the going down of the Sun that fame 
Evening, when the ſcventh or Sabbath be- 
gan; and at the going down of the Sun, the 
Evening of the Sabbath, their Week, or Cy- 
cle of ſeven Days ended, and the firſt Day of 
the next Week began; and, in Order to keep 
and to commemorate their Sabbath, they had 
a holy Convocation thereon, which was their 


firſt and principal Feſtival. 


Their Day was divided into four Quadrants 
or Quarters, and had four cardinal Points; 
the firſt began at Six o Clock in the Evening, 
and ended at Mid- night; the ſecond ended 
at Six in the Morning; the third at Mid- day, 

1 and 
(0) Levit. XX111, 32. 
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and the fourth at Six in the Evening; when 
the next Day began. —This is the Method 
which Moſes ordered Time to be meaſured 
and recorded by, and the Method that the 
Sun and Moon do it, viz, by the Number of 
the Earth' 8 Rotations. 


Thus, mee in Appearance they 
meaſured mechanically by Calendar Num- 
bers only, yet at certain Times, theſe Num- 
bers met the Motions of the Heavenly Bo- 
dies, and their Calculations turned out aſtro- 
nomically true. — They made Uſe of two 
Years to meaſure and record Times and Sea- 
ſons by; the one by the apparent Motions 
of the Sun, (or more properly the Motions 
of the Earth,) and the other by Lunations or 
the Revolutions of the Moon; which two 
Years, being meaſured by Days only, pre- 
vented the Times appointed, at particular 
| Seaſons of the Year, from ever altering; and 
to prevent their forgetting or miſtaking the 
appointed Seaſons, when theſe Tranſactions 
began and ended; Moſes ordered Feſtivals 
and holy Convocations to be kept at theſe + 
appointed Times, to commemorate them, 
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| Their lunar Year conſiſted of 3 544 Days; 
and was divided into twelve Months; the 
firſt Month of the Year began at the new 
Moon before the Feaſt of Tabernacles. The 
firſt Day of the Feaſt of Tabernacles, or the 
Ingathering of the Fruits of the Earth, was 
appointed to commemorate the Place of the 
Sun and Moon at the Creation, and was al- 
ways to be celebrated on the 1 5th Day of this 
Month, or (as expreſſed in the Hebrew) the 
Moon; which was at its firſt Appearance, on 
the going down of the Sun, after the full, in 


Commemoration that that was the Place of 


the Moon, on the fourth Evening of the 
Creation ; as the autumnal Equinox was the 
Point where the Sun was firſt placed, at that 
Time.* As has been already obſerved, they 

| began 


* As this was the firſt Day that the Chronology of the World . 
the Iſraelites, (which is ſtill continued amongſt the | Jews to this Day,) 
“ on their Return from the Synagogue, ſalute each other with ſaying, 
& to a good Year ſhall you be writ, for according to Tradition, this is the 
% Day that God created the World, fo it is that on which God judges it; 
« and therefore (ſays David Levi) (p) in our Prayers, on this Feſtival ; we 
„% pray to God, to renew unto us a good Year.”—As Trumpets were al- 
ways made uſe of on the firſt Day of this Feaſt, ſo it was called the Feaſt 
of Trumpets, a Memorial of blowing of ' Trumpets. (q) David Levi tells 
us, (r) © that their Trumpets are always made of a Ram's Horn, in Re- 


(p) P. 75.—(c) Levit. XxxIII. 24—(r) P 
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began their Days at Six o'Clock in the Even= 
ing; their lunar Year began at the ſame 
Point, and conſiſted of 3544 Days; ſo 
the firſt lunar Year began, at the ſame car- 
dinal Point with the Day, and it ended at 
the cardinal Point of the next Quadrant, viz. 


at Mid- night; the ſecond ended at Six in the 


Morning ; the third at Noon, and the fourth 
at Six in the Evening; at which Point of 
the Day, the lunar Year was compleated and 
ended; and. was then added to the End of 
the fourth Year, which contained 355 Days; 
whereas, the firſt three of this Cycle of four 
Years, contained only 354. 


This lunar Year was divided. into twelve 


* 


Months, and was calculated by the Patriarchs, N 


and ancient Iſraelites, by Calendar Numbers 
only, and continued to be ſo till after the 
„ | Captivity 


« membrance of Abraham offering his Son Iſaac, when the Angel of the 
„Lord called to him out of Heaven, and ſaid, lay not thine Hand upon 
* the Lad—and Abraham ſeeing a Ram, caught by the Horns, in a 
& Thicket, he went and offered Him up for a Burnt Offering, inſtead of 
his Son; our Traditions inform us, that happened on this Day, (s) we 
& therefore make Uſe of a Trumpet, made of Ram's Horn, as a Memorial 


6 of it.“ 


(s) Gen. XXII. 8. 9. 
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Captivity of the Jews, when they learned 
and introduced a different Method of point- 
ing out, and of calculating this lunar Months. 


It is ſuppoſed they learned their Method du- 


ring their Captivity amongſt the Babylonians 
and Greeks ; from that Time, to this Day, 
they calculate their Months by the Appear- 
ance of the Moon, next after the Change, 
and by 29 and 30 Days, according as it ap- 
peared ; but they never made their Months 
to contain more than thirty Days. But, ac- 
cording to the Calendar Numbers of the 
Iſraelites, their firſt eleven Months contained 
30 Days each, and their twelfth 24 Days 
only; and at the End of their Cycle of four 
_ Years, 25 Days.—At this Point, their Ca- 
lendar Numbers met the Lunations aſtro- 


nomically. 


F 


The firſt Day of every lunar Month was 
called the Month or. Moon-day; on this 


Day they had a Feſtival, and holy Convoca- 


tion, as a Memorial that the laſt Month was 


ended, and another began. By theſe lunar 
5 | E Months 
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Months, all Events and , Tranſactions were 
recorded. 


"The lolac Year, (by which the Ages of 
the Patriarchs were recorded, whoſe Ages 
were always made to begin and end at the 
autumnal Equinox, and thereby to run pa- 
rallel with the Vears of the World,) con- 
tained 365 Days; but then this Quadrant 
at the End of the Vear, like the Lunar, did 
not come into the Reckoning till at the End 
of the Quadriennium, or Cycle of four Vears, 
was compleated ; fo that the firſt three Years 
of the Quadriennium conſiſted of 365 Days 
each, and the fourth of 366.— The ſolar Day 
began at Noon, as it did on the fourth Day 
of the Creation, therefore it anticipates-the 
lunar one Quadrant of a Day, as that did not 
begin till Six in the Evening.—Thus, as 
this Quadrant reached from Noon to Sun- | 
ſetting, ſo it ſhews us that the firſt Year of 
the World muſt be reckoned as the ſecond 
of the Quadriennium therefore, when we 
would know the Quadriennium of the World's 

| Age, 


Age, we muſt add 1 to A. M. and then di- 
vide by 4—this will always give you the 
Quadriennium ſought. — The ſolar Day was 
divided into Quadrants, as the lunar, at the 
four cardinal Points. 


Hence, it may be obſerved, that the lunar 
Year conſiſted of 3544 Days, and the ſolar 
3654+,—If we ſubſtract the lunar from the 
ſolar, it leaves 11 Days, (the Difference in 
Length between the two Years ;) which is 
called the Epadt, and is a great Means to 
diſtinguiſh one Year from another. 

As the two Years were carried on together, 
and both meaſured by integral Days; ſo they 
regulated each other in the following Man- 
ner; the firſt folar Year was one Quadrant 
and eleven Days longer than the lunar ; this 
odd Quadrant was occaſioned by the ſolar 
Time beginning ſo long before the lunar. 
The two firſt ſolar Years contained 739% 


Days, while the two lunar contained only 


7082, fo that the E Epat, at the End of this 


Year, 
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Fear, was 224 Days, the lunar Year being 
ſo far ſhort of the ſolar. —The firſt Day of 
the Month, of the lunar Year, was on the 
firſt Appearance of the Moon, after the Con- 
junction, which was neareſt to the autumnal 
Equinox, and came before it: Now, as the 
Moon was 15 Days old, or paſſed its Full, on 
the firſt Year of - the Creation, ſo if we ſub- 
ſtract 15 from 22, it will leave 7 for the 
Epact; and ſo much the new Moon Year 
will precede the Solar,—The next lunar Year, 
added to theſe two, will make 1096 Days, 
while the three lunar contain 10624 Days 
only, which are 33+ ſhort of the ſolar.— 
Now as the twelfth lunar Month contained no 
more than 24 Days, fo it over-ran the full 
Moon ꝙ Days; therefore as the firſt Day of 
the Feaſt of Ingathering was to be on the full 
Moon which happened either upon the au- 
tumnal Equinox, or the next which follow- 
ed, they added a Month of 30 Days, and 
the next new Moon, lunar Year, began 6 
Days after the ſolar Year ended. The 
| Number of Days contained in the ſolar Qua- 


driennium, 
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driennium, are 1461, while the lunar have 
but 1417; to which add the Month of 30 
Days, and it makes 1447; which ſubſtract 
from 1461 ; the Days of the ſolar, leave 14, 


and ſo many Days the full Moon, lunar Vear, 


precede the next ſolar. 


Hence it may be obſerved, that both Vears 
are meaſured by integral Days, and that the 
annexed Quadrant was not reckoned till the 
Day was compleated, which it always was at 
the End of every four Vears.— At firſt View, 
this annexed Quadrant, at the End of each 
Vear, has the Appearance as if it would cauſe 
a Confuſion between them; but the contrary 
is found to be the Fact; for it may be ob- 


ſerved, that the Quadrant, annexed to both 


Years, rectify each other in ſo exact a Man- 

ner, that it appears to be appointed by God 

himſelf, as the Medium or Bond of Con- 

nection between them. 

F rom what has been faid, it may be re- 

marked, * take any four Years of the 
World, 
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World, the lunar Computation is not only 
included in the ſolar, but is equal to it. 


For firſt, every four ſolar Years in Suc- 
ceſſion, include firſt four lunar Years, three 
of which conſiſt of 354, and one of 355 
Days, whoſe Sum is 1417. Secondly. They 
include four lunar Epacts, three of which 
confiſt of 11 Days, and one of 10 Days, 
whoſe Sum is 43 Days, which being added 
to 1417, make 1460. Thirdly. They include 
four Quadrants, which make one Day; to 
1460 add that one Day, and the whole 
Amount of lunar Days will be 1461, the 
ſame as the Solar. 


The ſolar Year, like the Lunar, was di- 
vided into twelve Calendar Months; — the 
firſt eleven contained the ſame Number of 
Days that the Lunar did, viz. of 3o Days 
each; but the twelfth had 35 Days.—Theſe 
twelve ſolar Months began and ended at the 
fame Point of Time with the twelve Signs— 
they began when the Sun entered Libra, till 
1 5 after 


De INTRODUCTION. 39 
after the Exodus of the Iſraelites out of Egypt, 
when they altered the Beginning of the Year 
by God's expreſs Command, from the au- 
tumnal Equinox, to the Vernal ; their firſt 
Month was altered to the ſeventh, and their 
ſeventh to the firſt; () their Sabbath was al- 

tered from the ſeventh Day to the fixth. — 
The Iſraelites counted theſe Months by Ca- 

lendar Numbers, in the fame Manner they 
did their lunar Months, but at the End of 
every Quadriennium they met the Sun Afro- 

nomically, at the ſame Point of the Day, in 

the ſame Sign. | | 


The Uſe which the Iſraelites made of the 
Months of the ſolar tropical Year, was for 
the coming in and going out of the twelve 
Courſes of Military Officers, and of the 24. 
Courſes of Prieſts, ( who waited in the 
Temple; theſe Prieſts went in and came out 
every Sabbath Day ; ſo that it came to the 
Turn of each Prieſt (v) to wait two Courſes in 
the Year, beſides the three Feſtivals : when 

| all 


| (t) Exod. KII. 1. 
(u) 1 Chron, XXIV, 2.— XXxVII. 1.— (v) 2. Kings, XI. 5, 7. 
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all the Courſes waited. (») They began their 

Year at the Feaſt of the Paſſover, which laſt- 
ed till the Morrow after the Sabbath, when 
the wave Sheaf was offered, after which they 
began to count the ſeven Weeks, between 
that and Pentecoſt, or the Feaſt of Weeks; 
the third Feaſt was the Feaſt of Tabernacles, 
or Ingathering, which laſted eight Days. 
Theſe Feaſts made four Weeks, when all 
the Courſes waited; and the 24 Courſes 
twice over, made 48 Weeks; which, with 
the four Weeks of the Feſtivals, make in the 

Whole 52 Weeks, with one Day for all the . 
Courſes to go out and come in, will compleat 
the ſolar tropical Year, which contains 52 


Weeks and one 2 5 


vc the Exodus of the Iſraelites, from 
their Bondage out of Egypt, they kept their 
Feaſt of Tabernacles and Ingathering, ac- 
cording to Moſes's Directions, as do the 
Jews to this Day, on the fifteenth Day of 


the Jeventh Month, (from the vernal Equinox) 
woußben 


(w) 2 Chron, V. 11. — (x) Levit. XXIII. 39. 
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when ye have gathered in the F ruit of the 


Land, ye ſhall keep a Feaſt unto the Lord, ſe- 
ven Days. On the firſt Day ſhall be a Sabbath, 


and on the eighth Day ſhall be a Sabbath.—And 
ye fhall fake you on the firſt Day, the Boughs 
of goodly Trees, and ye ſhall rejoice before the 
Lord your Goa; ye ye dwell in Booths ſeven 
| Days. 


It is worthy of Obſervation, (ſays Mr. 
| Kennedy) (y) that when the Jews celebrate 
the Feaſt of Tabernacles, as above directed, 
in Remembrance of the Creation of the World, 
vrhich they never fail to do at the appointed 
Seaſon; they celebrate at the ſame Time, 
not only the Birth-day of the World, but of 
the promiſed Meſſiah too, who was born on 
the firſt Day of the Feaſt of Tabernacles, and 


circumciſed on the eighth, or great Day of . 


the ſame.—But as this is a Seaſon of the Year, 
contrary to the general received Opinion, 
when Chriſt was born; I ſhall endeavour to 
figd the real and true Seaſon when that hap= 


F | pened. 


(y) Kennedy's Introductory Diſcourſe, P. 19, 
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pened.—In order to do this, let us examine 
the Scriptures, and try what Aſſiſtance may 
be received from them, for when they are 
examined carefully, and with a good Inten- 
tion, we often find that they contain more 
than we expected to find in them. —lIt is ge- 
nerally agreed, that the Ceremonies and 
Works of the Law were typical of thoſe 
Things which were fulfilled in the Goſpel; 
both Teſtaments being a Counter- part to 
each other, as our Saviour told the Jews; 


fearch the Scriptures, for in them ye think ye 


have eternal Life ; they are which teflify of me. 
Tf ye had believed Mojes, ye would have be- 


lieved me: for he wrote of me. ( That the 


Temple typified the Body of Chriſt we are 


certain, for our Saviour hiniſelf told us ſo. ( 


The Feaſt of Dedication of Solomon's Tem- 
ple, was kept on the Feaſt of Tabernacles, (o 


in the ſeventh Month, —and on the eighth 
Day they made a ſolemn Aſſembly for; its 


Dedication, If this was a Type of Chriſt, 
1 | there 


(2) John V. 39. 46, — (aa) John II. 19. 21.— (bb) II. Chron. V. 3. 7. 8. 
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there is no Doubt but that it was fulfilled by 
its Antitype. 


St. Luke tells us, ( That iu the Days of 
Herod the King, of Judea, that a certain 
Prieft named Zacharias, of the Courſe of Abia. 
And it came to paſs, that as foon as the Days 


of bis Miniſtration were accompliſhed, that be 


departed to his own Houſes; and that after 


thoſe Days, his Wife Elizabeth, conceived and 


hid herſelf five Months — And in the fixth 
Month, the Angel Gabriel was ſent from God, 
to a Virgin, and faid unto her— behold thy 
Couſin Elizabeth, ſhe has alſs concetved a Son 
in her old Age, and this is the fixth Month 
. . . 


In order to know the Seaſon of the Vear 


when this happened, St. Luke tells us, that 


it was directly after Zacharias s Days of Mi- 
niſtration were accompliſhed And that Za- 


charias was of the Courſe of Abia. And in 
Chronicles (a4) we are informed that Abia be- 


longed 


(cc) Luke I, 1. 23, &c.—(d2) I. Chron, KRIV, 16, 
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longed to the eighth Courſe. — Now the 
Prieſts began theſe Courſes of Miniſtration 
after the Sabbath (which followed the Paſſ- 
over) was over. During the Feaſt of the 
Paſſover, or Feaſt of Unleavened Bread, 
(which was ſeven Days,) all the Courſes of 
the Prieſts miniſtered together. That the 
Beginning of the fifty Days, between the 
| Feaſt of the Paſſover, and the Feaſt of Weeks, 
was to commence on the Morrow after the 
Sabbath, when the wave Sheaf was offered (ec) 
ſwo that the firſt Courſe were to begin their 
_ Miniſtratien on the ſecond Sabbath after the 
Paſſover, which was (if) Jebajorib; the ſe- 
cond Fedaiah ; the third Horim; the fourth 
Searim; the fifth Milebijab; the fixth Mija- 
min; the ſeventh Hohhez—the next Week 
came the Feaſt of Weeks or Pentecoft.— 


Hence the Courſe of Abiab, (which was the 


eighth) did not come in till the Week after 
Pentecoſt... Now if we count the Weeks 
they will be, the Paſſover two Weeks, be- 


tween that Feaſt and Pentecoſt ſeven Weeks, 
Pentecoſt 


(re) Lavit, XXIII. 15,{ff) I. Chron, XXIV. 2 to 10. 
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Pentecoſt one Week, and Alias, the Week 


after, one Week; in all eleven Weeks. —80 
that the Week after his Miniſtration muſt 


be the twelfth after the Paſſover Day. Sub- 


ſtract 12 from 52, the Number of Weeks in 
a ſolar tropical Year ; and there will remain 
40 Weeks, the exact Time of Geftation, to 
which add one Day for the Day of the Birth, 
and that will bring it to the Paſſover Day, 


when John Baptiſt was born.— Add to this 


ſix Months, (the Difference between the 


Conception of Elizabeth, and when the An- 


gel Gabriel was ſent to the Virgin) and it 
will bring it to the 15th of the ſeventh 


Month, when Chriſt was born. 


Now n the 40 Weeks by 7, and 


the Product will be 280 ; add 1 for the Day 
of the Birth, and it will make 281 Days, 


(as theſe are lunar Months) ſubſtract 266 


Days for the nine Months of Geſtation, and 


the Remainder 15 will expreſs the true aſtro- 


nomical Day when the Baptiſt and Meſſiah 


were born.— John the Baptiſt was born on 
the 
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the 15th of the firſt Month, or Paſſover Day, 
and the Meſſiah on the 15th of the ſeventh 
Month, when the Feaſt of Tabernacles com- 
menced. 


The vulgar Era of Chriſt's Birth was not 
ſettied till A, D. 527, when it was done by 
Dioniſius, a Roman Abbot, ſince which it 
has been generally received and followed by 
Chriſtians. —Had this Era began in the Time 
of the Apoſtles, there is no Doubt but it had 
been right, but as it did not become an Era 
till the ſixth Century, it is not at all to be 
wondered at, if it ſhould be found to be not 
exactly right, as it certainly is not.—As there 
is no Certainty in Chronology, without it is 
confirmed by Aſtronomy, I ſhall endeavour 
to ſettle it e thereto. | 


We are told in the Goſpel (es) that Chriſt 
was born while Herod was King of Judea ; 
who ſought to kill Him, as ſoon as he heard 
of his Birth ; but Jaſeph, being warned of 
God, 


(gg) Matthew II. 16. 
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God, fled into Egypt with bim, where he 
remained till he heard of Herod's Death, 
which happened in the Year 4711 of the 


Julian Period; but the vulgar Era, ſettled 


by Dioniſius, makes his Birth to have hap- 
pened in the Year 4713 of that Era. 


Joſepbus informs us (ww) that Herod died in 
the 26th Year of Auguſtus Cæſar, and a little 
before the Paſſover, and that there was an 


Eclipſe of the Moon during his laſt Illneſs.—- 


Now, if we calculate that Eclipſe of the 


Moon, it muſt ſettle aſtronomically the Year 
when Herod died. 


This Eclipſe is not to be found amongſt 
the Catalogue of Eclipſes, but Mr. Ferguſon 
(i) ſays, „It appears by our Aſtronomical 
Fables to have been in the Year of the Ju- 
* lian Period, 4710, March 13th, at 3 
Hours paſt Mid-night, at Jeruſalem.” — 


At the End of this Tatradudtion aw $6 
WE add 


(kh) Joſephus lib. XVII. Cap. 8 and 41. — (ii) Ferguſon, P. 385, S. 395+ 
| (kk) Page 
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add a Calculation of this Eclipſe, by which 
it will appear, that Mr, Ferguſon has made 
a Miſtake of one Year in his Calculation, for 
you may obſerve, from my Calculation, that 
this Eclipſe muſt have happened AIP 4711, 
and not 4710, and that it happened accord- 


ing to Mr. Ferguſon's Time, March 13, 2 


N. S. 3 H. 40 M. 33 S. It could not be 
on the 13th of March, 4710, becauſe the 
Full Moon, in that Year, happened on the 
23d Day of March, inſtead of the 1 3th, when 
the Moon's Node was too far Diſtant, at that 
Time, from the Sun, to cauſe an Eclipſe. 


As it may be obſerved from theſe Calculati- 
ons, that our Saviour was born on the firſt 
Day of the Feaſt of Tabernacles, in the 26th 
of Auguſtus Cæſar, on a Sunday, the ſeventh 
Day of the Week from the Creation, in the 


FVear of the World, (according to the Moſaic 


Chronology) 4005, about five Months be- 
fore Herod died, which Jeſephus tells us was 
a little before the Paſſover Day, or the 14th 
of — which happened — Year on April 
II, 
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11, of the Julian Caleadar.—This corrects 
the vulgar Era, two Years and 89 Days: It 


was then propoſed to bring the Beginning of 


the Year, from the autumnal Equinox, 
(nearly the Place it had got by irregular In- 


tercalations,) back to the Calends of Ja- 


nuary. 


f 


Chriſt was born, and Herod ſought his 
Death by ordering all the young Children in 
Bethlehem, of two Years old and under, to 
be ſlain; Joſeph carried him into Egypt, where 
he remained till after Herod's Death, which 
happened about five Months after. 


5 As the Reader may be deſirous to know 
the Reaſon why Chriſtians kept the Feſtival 


of Chriſt's Birth, at the Winter Solſtice, in- 


ſtead of the Autumnal Equinox, which ap- 
pears to be the true Seaſon; and, as Hiſtory 
is :filent hereon, I ſhall give the moſt pro- 
bable Account I can concerning it.—lIn or- 
der to do this, it appears proper to examine 
the Method of recording Events at that 


1 G | In 


Soon after the Feaſt of Tabernacles, when 
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In the firſt Place, it muſt be. obſerved, 
that the Romans were Maſters of the then 
known World, and that they obliged all the 
conquered People to obey their Laws. 


Forty -fix Years before the vulgar Era, 
Julius Cæſar, finding great Inconveniencies 
to proceed from the Irregularity of the Ro- 
man Calendar then in Uſe, which was of a 
lunar Year, and required an Intercalation 
every Year to make it agree with the Solar; 
and that by the bad Management of the Pon- 
tifices, who * 0855 ordering of it, the Ca- 
lends of January were got from the Winter 
Solſtice, (to which they had been placed by 
Numa, about. 560 Years before,) nearly to 
the autumnal Equinox; he therefore, to 
make a more perfect Calendar of the Year, 
called to his Aſſiſtance an Aſtronomer from 
Alexandria; who, in order to put the Sea- 
ſons into their right Places, very carefully 
obſerved the Sun's Place in the Ecliptic ; and 
by reckoning the greater Part of October, 
November, and December, twice over, he 


effected it Thus, when by the old Calen- 
dar, 
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dar, the Vear was got to the Calends of Ja- 
nuary, he brought it back and began it again 
nearly to the autumnal Equinox; by this 
Means, the Winter Solſtice of the new Ca- 
lendar, (as Ovid informs us, )* was made the 
Point where the old Year ended, and where 
the new one began. 


Other Roman Writers alſo inform us the 
ſame; but Pliny and Columella tell us, that 


the Calends of January, with the other Equi- 


nox, and the Solſtices, were placed in the 


8th Degree of each Sign, and were much 


perplexed to account for it ; but the Fact ap- 
pears to be, that the Alexandrian Aſtronemer, 
finding that the Equinoxes had preceded the 


"Calendar Meaſure, he ordered the Beginning 
of the political Year to be placed in the 8th 


Degree of Capricorn, inſtead of the firſt, 
thinking thereby to place the Calendar Com- 
putation where it might agree with the Solar. 


About ten Years before our Saviour was 


born, 


* Bruma novi prima eft veterifque Novifimus Anni, 
Principium capiunt Phabus et Annus idem. Ov. 


| 
f 
| 
| 
ö 


SETS 


d I” G 
FTT 
8 REF 
— ——— —— 
2 wb 
a oO, to en Moo = \ þ b 


OY 


— ęñ— — — 
———— — — 
5 a — nano 
8 * . 2 72 
— 


> — . J * 
r r — 4 


%S 
* 


— 


— nn "Im 
— I ER 


— — ę———— 
— * . 2 
<7 — 
— 


e 
. 
—— hn Ln: 


— — a — c 
— — 1 — 


n 
— — -v 


8 


. 


— > 2 


77 M 
CS APES IEEE” 


ne Benin nd” 
SY —— 


x4 At: 
r 
— — 
— 
— CA 
— 


— — 
— — — — 
r 

= 


* * — — * 
= LO — 099%, 64 6m, 
— £4 __— = —_— 
py "2-20 2 5 
a7 & — 
— * 
— — 


a 
FIRES SST, SN 
Fas IPL « = 6 


ai” 


Ia ety £ _ — nt 2 * 
— r 3 


SA 
PT = Eh OS as 
— 


7 

3 

— — — — 

or n= tr => — 
I . ap + 


_ — 
=> > $9 


== 


8 


— CC REESE 
SEE” TR TP Da +> xe 


52 The INTRODUCTION. 


born, they found that an Error had been 
committed, by adding the Day of the Leap 
Year to every third Year, inſtead of every 
fourth, whereby three ſupernumerary Days had 
got into the Calendar; but by Auguſt Caeſar's 
ordering that no Leap Vear ſhould be again put 
into the Calendar for the twelve Vears next en- 
ſuing, brought it right again; and then ima- 
gined that the Calendar would never more 
want any farther Correction. — This was be- 
lieved ſo late as the Council of Nice, which 
was held, according to vulgar Era, A. D. 32 5. 
For by their paſchal Canons, they erroneouſly 
fixed the 21ſt of March for the Sun's Entry 
into the Equinoctial Point, and took it for 
granted, that. it would be immoveably fixed 
to that Day of the Julian Calendar. —For it 
does not appear that Aſtronomers were capa- 

ble of obſerving the exact Time of the Sun's 
entering the Equinoctial Points, till Tycho 
Brahe, by his Improvements in Aſtronomy, 
did it. —After this Reformation by Julius 
and Auguſtus Cæſar, to prevent Confuſion 
by different Calendars, Strauchas informs 
us, (wy that ſevere Laws were made to puniſh 


any 
(1!) Book XV. Chap. 42, (Salt's Tranſlation.) - 
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any People who did not conform thereto, or 
who made Uſe of any other. 


Now the above was the State of Calendar 
Computation at the Coming of Chriſt. —All 
the Roman Empire knowing what Pains 

Julius Cæſar had taken to ſet all the Seaſons 
in their true Places, and to make a true Ca- 
lendar of the Year, it would have been ſtrange, 
and have the Appearance of great Obſtinacy, 
for any one to have acted in Contradiction to 
it; and therefore, the Chriitians, no doubt, 
did conform to it, and made Uſe of it; for, 

it was one of the Principles of Chriſtianity, 
taught by St. Peter himſelf, (mm) © to ſubmit 
** themſelves to every Ordinance of Man for 

| © the Lord's Sake, whether it be to the 
* King as Supreme, or unto his Governors.“ 


Thus it may be obſerved in what a State 
of Confuſion the Calendar Computation had 
been in, about the Birth of Chriſt ; and what 
Pains had been taken „by the Roman Em- 
perors, to ſet it upon a right F oundation.— 

| He 
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He was born amongſt the Jews, who, with 
the Patriarchs and Iſraelites, from the very 
Beginning to this Time, have always be- 
lieved, that the Creation happened at the 
Full Moon neareſt after the Autumnal Equi- 
nox, and that the Feaſt of Ingathering was 
appointed by God, and ordered by Moſes to be 
kept in Commemoration of it. The Feaſt. of 
Tabernacles was ordered to be kept at the 
fame Time; but as that was to be a Mc<mo- 
rial of their Deliverance from the Egyptian 
Bondage, when they dwelled in Tabernacles, 
o they were ordered to dreſs their Habita- 
tions with green Boughs, to commeniorate 
it; (=) Chriſt being born amongſt the Jews, 
on the firf Day of this Feaſt, the Chriſtians 
dreſſed their Houſes alſo with green Boughs, 
for a Memorial that Chrift v was born on that 
Day. 


Now as Chriſt was born on New V. ear's 
Day, and as St. Paul tells us (0) that in his 
Time, there were many unruly and vain 
** Talkers and Deceivers, nad they of 

me 
(nn) See P. 41, {00} Titus, I. 105 


- 
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* the Circumciſion,” (ſoon after which the 
Circumcifion and Uncircumciſion ſeparated 
themſelves from each other) ; it would have 
been aſtoniſhing had the Chriſtians obſerved 
their Seaſons by any other Calendar than that 
which Julius Cæſar and Auguſtus had taken 
ſo much Pains to make compleat: But though 


they kept the Feſtival in Commemoration of 


the Birth of Chriſt, on New Year's Day, ac- 
cording to the Julian Computation, yet ſtill 
they continued their Cuſtom of dreſſing their 


Habitations with green Boughs, to ſhow that 


it was on the Feaſt of Tabernacles that He 


was born. —It may be obſerved, that they 


alſo ſettled every other Feaſt and Feſtival ac- 
cording to the Julian Calendar.—The Names 


of the twelve Signs begin in the Latin Lan- 


guage, it appears probable they were given 
to them at this Time.—For though they are 
the ſame with the ſolar Months of the Iſ- 
raclites, yet the Knowledge and Uſe of them 
were almoſt loſt.—It does not appear that 
any People beſides the Jews and Greeks made 
Uſe of the ſolar Year, all others had the lu- 
nar, with Intercalations; ; this was Numa's 


Year, For 
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For the Reaſons before-mentioned, Julius 
Cæſar, with the Aſſiſtance of an Alexandrian 
Aſtronomer, altered it to the ſolar; and they 
then believed they had ſettled the Calendar 
in fo exact a Manner, that the Seaſons would 
| always thereafter be kept to their true Places. 
3 The Iſraelites diſtinguiſhed their ſolar Months, 
as well as their lunar, by Numerals; but, it 
ſeems, (as Julius Cæſar was not willing to 
make ſo great an Alteration in all the civil 
Months, as to make them to tally exactly 
with the Signs in the Heavens, ) that the 
Aſtronomer gave Names to the Signs, ex- 
preſſive of the Seaſon of the Year which they 
pointed out. 


Thus Aries, the Ram, the Point when the 
|| Sun enters the Vernal Equinox, was repre- 
3 | ſented by a Ram, the Horns of Animals be- 
I ing always made Uſe of to ſhew the Strength 

of the Sun; ſo the Ram, the Head of the 

Flock, was a proper Emblem to exhibit to 
| us, by his Horns, the increaſing Strength of 

| | the Sun's Heat. 


The 
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The 2d was Taurus, the Bull, the ſtrong- 
eſt of all domeſtic Animals! who, together 
with 4is Horns, gave us a proper Idea of the 
great Strength of the Sun, whilſt it paſſed 
through this Sign, which it entered about 
the 13th of April. L 


The zd was Gemini or Twins, informing 


us, that at the End of this Sign, the Heat 


of the Sun, and his twin Brother, the co/d 
Ether, then bore an equal Share in the Go- 
vernment of Nature. The Sun ended this 
Sign about June 21, when 


The 4th began, which was repreſented by 


Cancer, a Crab, to inform us, that as the 
Crab went backwards, whilſt other Animals 
walked forward, ſo this Animal exhibited to 
us the retreatin 8 PENG of the Sun at this 
Seaſon. 


The 5th is Leo, the Lion, the moſt power- 


ful Beaſt of the Foreſt ! and is very expreflive 


of the violent Heat of the Sun, whilſt it 


paſſes this Sign, which it enters a- 
H bout 
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bout July 21.—Notwithſtanding the Aſtro- 
nomer did not alter the civil Months, to be- 
gin and end according to the Signs in the 
Heavens, yet he named one of theſe Months, 
which anſwered nearly to this Sign, Julius, 
in Honour to his Patron Ju/us Cæſar, letting 
us know, that as the Heat of the Sun was 
then at the greateſt, ſo it commemorated the 
greateſt Emperor of the World. | 


The 6th Sign was Virgo, repreſented by 
a young Woman, into which the Sun enters 
about the 22d of Auguſt: a young Woman 
grown to Puberty, is the Inſtrument by 
which the Increaſe of the Human Species 
is brought forth! during this Sign, the 
Trees and Vegetables produce their Fruit 
and Seed. Hence, the Aſtronomer thought 
it proper to exhibit the Reign of Auguſtus 
Cæſar; in whoſe Time Peace and Plenty 
_ reigned, and Arts and Sciences flouriſhed. 


The 7th is Libra, into which the Sun en- 
ters about Sept. 22d, where one Year ends, 
and another begins | Here alſo the Twin- 

Brothers, 
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Brothers, Heat and Cold, ballance each other; 
what can more properly repreſent theſe than 
a Pair of Scales ? 


The 8th Sign is Scorpro, a Scorpion ; a 
deſtructive Animal! who does its Miſchief 
by his hinder Part or Tail; repreſenting to 
us the Injury done by the cold Ether follow- 
ing the departing Heat.— The Sun enters 
this Sign ahout Oct. 22, and on Nov. 21 
coins 83 „ 


The gth, Sagittarius, the Shooter, to ex- 
hibit to us the great Power of the cold Ether, 
during this Sign ; which greatly hurts, kills, 
or deſtroys a large Part of the Productions of 
Nature; whoſe Arrows are ſo ſubtile and 
piercing as to enter the Pores of all 
Matter. 

The 1oth Sign is Capricornus, a horned 
Goat; an Animal who gets his living by 
climbing Hills and Precipices ! A very pro- 
per Emblem to repreſent the riſing Strength 
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of the Sun! which it begins to do about the 


21ſt of December, when the Sun enters this 
ea. : 
i | 
The 11th is Aquarius, repreſented by flow- 
ing Water, to denote this watery Seaſon. 


The »2th and laſt is P:ſces, Fiſhes ; the 
molt prolific of all Animals ! repreſenting to 
us the approaching Fertility of the Seaſon ; 
when Seeds and Plants are made to vegetate 
by the growing Power of the Sun. | 


From the above Account of the Signs, it 
may be remarked, that Heat and Cold were 
then believed .to be the Agents which go- 
verned the Mechaniju of Nature.—In this 
they agreed with the ancient Philoſophers ; 
for Plato tells us, ** that they maintained 
* that Fire and Heat govern all other Things,” 
and “ that Fire expands all Bodies outward, 
« and that Air compreſſes them together in- 
* ward, and counteracts the internal Fire: By 
the Miniſiry of theſe Cauſes a perpetual Cir- 
** culation is kept up.” T heſe, (ſays he), 

© are 
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< are ſecondary and co-operating Cauſes, which 
& God makes uſe of as his Miniſters.” And 
Cicero, in deſcribing the Tenets of the an- 


cient Platoniſts, does it in the following 


Words. — De Naturd autem ita dicebant, 
„ ut eam dividerent in Res duas: ut altera 
„ eſſet efficiens, altera autem, quaſi Sui {6 
* prebens* — Neque enim Materiam ipſam 
* cohzrere potuiſſe, fi nulla vi contineretut: 
* neque vim ſine aliqui Materia.—Illa Jnitia 
* Elementa dicuntur, e quibus Aer & Inis 
* movendi vim habent & efficiendi, reliquæ 
Portes accipiendi & quali patiendi, Aquam 
dico & Terram. Acad Quxſt. lib. 1, or 
in Engliſh thus. —“ That they divided Na- 
* ture into two Parts, one of which was 
* active, and the other paſive.— They held 
it impoſſible for Bodies to cobere, unleſs 
* they were kept together by ſome Force; 
* and that it was neceſſary this Force ſhould 
* be exerted by ſome Matter. —In diſtinguiſh- 
ing the ſeveral Uſes of the Elements, they 
t attributed to Air and Fire, the Power of 
« giving Motion, and cauſing Effects; to 
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« Earth and Water a Paſſveneſs, or Diſpoſi- 
e tion to receive their Impreſſions.” | 


Hence we are taught the Doctrine of an- 
cient Philoſophers ; which they received, by 
Tradition, from their Anceſtors, and from. 
their Obſervations on the Phenomena of 
Nature, —Perhaps if we diveſt ourſelves of 
the Prejudices imbibed by our Education, 
we ſhall find it to be true.— It is probable, 
that theſe Philoſophers received their Tra- 
_ ditions from Noah and the Patriarchs, as it 
appears to be the ſame taught by Moſes, who 
informs us, (yy) that God created the Heavens 
and the Earth; that the Heavens and Sies 
* were in continual Confid, Motion, and 
« Expanſion ; to which he gave the Name of 
ce the Placers, the D:/poſers, or Governors, 
© under God, of all Nature.” We are told 
in Samuel, d that the Vegetable is puſhed 
out of the Earth by a ſhining Light and by 
Rain ; and in the 19th Pſalm we are intorm- 
ed, that the Mechanical Circulations of the 
Heavens repreſent the Glory of God; and the 
| Firmament 
(pp) Gen. I. Chaps 1,— (dd) II. Samuel, XXIII. 4. | h 
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Firmament { Expanſion) his handy Work ; and 
that their Fulneſs and Influence reach unto the 
End of the World. —T hat in them he has placed 
the Tabernacle of the Sun's Light, which com- 
ing out like a firong Man, prevails to the Ex- 
tre nities of them, and nothing is hid from the 
Heat thereof. To return from this Digreſſion, 


In regard to the Death of Chriſt, it is 
agreed, that he died on- a Friday, the Full 
Moon Day, on the 14th of Niſan.—Hence 
it 1s no difficult Matter, to calculate the Year 

when this happened; as, two Paſſover Days 


could not happen on Friday for many Years 
following. 


The Time of this Paſſover, or the Death 
of the Meſſiah, was foretold by the Prophet 
Daniel, 562 Years before. (-) In the firſt 
Year of the Reign of Darius I. Daniel pro- 
pheſied, % That ſeventy Weeks (of Years) 
* are determined upon thy People, and upon 
** thy holy City, to finiſh Tranſgreſſions, 
* and to make an End of Sin, and to make 

' *© Reconciliation 
(rr) Daniel, IX, 1,—{$ Daniel, IX, 23, 25, 26, 27. 
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% Reconciliation for Iniquity, and to bring 
« in everlaſting Righteoufneſs, and to ſeal 
up the Viſion and Prophecy.— Know 
therefore that from the going forth of the 
* Commandment, to reſtore and build je- 
* ruſalem, unto Meſſiah the Prince, ſhall be 
ſeven Weeks; and three-ſcore and two Weeks 
the Street ſhall be built again. And after 
t three- ſcore and two Weeks, ſhall Meffiah 
cc be cut off, but not for Himſelf.— And the 
« People of the Prince that ſhall come, ſhall | 
« deſtroy the City and the Sanctuary, and he 
« ſhall confirm the Covenant with many for 
« one Week; and in the nid of the Week 
« he ſhall cauſe the Sacrifice and the Obli- 
* gation to ceaſe, and {as in the Margin 
„upon the Battlements ſhall be the Idols of 
« the Deſolator.” 


TFoſephus, who was a Jew, and lived to ſee 
theſe Things accompliſhed, could not help 
giving the Prophet Daniel, the following 
Character, ) That Daniel did not only 
s foretell Things to come, which was common 
| | 6e tg 
fit) Joleph, lib. X. C. 12. 
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to him with other Prophets, but alſo „et a 


&« Time for their coming to paſs.” He did 
not only foretell the Calamity that befell our 
Nation, from Antiochus, before it happened; 
but he alſo wrote of “ the Dominion of the 
% Romans, and of the great Deſolation they 
e ſhould hereafter bring upon ihe People.” 
And St. Matthew tells us, ( “ That the 
© Diſciples came unto Jeſus privately, ſaying, 
* when ſhall theſe Things be,” Jeſus an- 
| ſwered, © When ye therefore ſee the Abo- 
* mination of Deſolation ſpoken of by Da- 
«© niel, the Prophet, land in the Holy Place, 
© (whoſo readeth, let him underſtand.) Let 
* them which be in Judea, flee into the 
* Mountains.—For then ſhall be great Tri- 


“ bulation, ſuch as was not fince the Begin- a 


ning of the World to this Time - And 
they ſhall fall by the Edge of the Sword, 


e (ww) Vin Number 1,100,000, ſays Foſephus } 


ce and they ſhall be led Captive, /in Number 


* ſays Joſephus, y, ooo) into all Nations, 


and Jeruſalem ſhall be trodden {or inbabit- 
* ed 2 Gentiles) until the Time of the Gen- 
5 „ 

(uu) Matthew XXIV, 3, 25, and — Luke XXI, 24. 
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t tiles be. fulfilled.” Ver., 32, © Verily 1 
« ſay unto you, his Generation ſhall not paſs 
“ until all be fulfilled,” which it was in the 
oth Year of the vulgar Era. For 


Joſephus, who was an Eye Witneſs of the 
miſerable Deſolation by the Romans, tells 
us, ©) of the Accompliſhment of all theſe 
Prediftions ; when Titus laid Siege to the 
City ; when Jeruſalem was encompaſſed with 
the {Roman} Armies; when they caſt a 
Trench about it, and encloſed it in on every 
Side ; and when they cauſed the daily Sacri- 
fices and Oblations to ceaſe; and when 
Titus's Soldiers, in Spite of all his Endea- 

vours to prevent it, ſet the Temple on Fire; 
and whilſt it was in Flames, they ſet up the 
Standards of the Legions, on the Eaſtern 
Porch, and there they ſacrificed before them 
after their idolatrous Manner. He alſo re- 
cords the Month and Day of the Month 
when Jeruſalem was taken and plundered, 
and the Temple deſtroyed ; and remarks, that 
the ſecond Temple was burat by the Romans 
N m = 


(xx) Lib, XI. Chap. 47. 
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the fame Month, and Day of the Month, on 


which the firſt Temple was burnt by the 
Ad Ou Lib. VII. TO 9, 10. 


Sictyuthees Years . Daniel had made 


the above Prophecy of the Commandment, 
for the Return of the Jews, and for the re- 


ſtoring the Polity of Jeruſalem, both civil 


and eccleſiaſtical, Artaxerxes Longimanus gave 


forth, (in the ſeventh Year of his Reign, 
A. M. 3550, which anſwers to A. I. P. 4256) 
his Decree and Command to Ezra, the 
Prieſt, (y») © to go up to Jeruſalem, and with 
* him all the Prieſts and Levites, and all the 
6 People of Iſrael, which are minded of their 
© own free Will, to go with him, and to 
* carry in his Hand the Silver and Gold, 


* which the King and his Counſellors had 


c offered unto the God of Iſrael, and all the 


cc Silver and Gold, the free will oftering of 


e the People and the Prieſts, and whatſoever 


more ſhall be needful for the Houſe of thy 


6c God, which thou ale have occaſion to 
cc beſtow.” 


Now | 


(yy) Ezra VII. 11 to 27. 
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Now let it be obſerved that the ſeventh 
Year of the Reign of Artaxerxes, begins and 
ends aſtronomically at the Vernal Equinox, 
as all Kings Reigns recorded in Scripture, 
after the Exodus of the Iſraelites out of Egypt, 
do. — Here begins the firſt Point of the Pe- 
riod of 70 Weeks, or 490 Solar Years, con- 
taining 365 D. 5 JI. 49 M. each—and we 
are informed by Moſes, (-) that they num- 
bered by Sabbaths of Years. 


Now theſe 490 3 OR in the ſolar 
tropical Year of the World, 3550, when the 
ſixth Year of the Reign of Artaxerxes Longi- 
manus, King of Perſia, ends, and the ſeventh 
Year of his Reign begins. —Now if to A.M. 
3550 the 490 Years are added, it will make 
4640, the Paſſover when the Meſſiah was 
cut off, as is proved by the Calculation at the 
End of this Introduction.—(6) Alſo, as the 
Moſaic Chronology places the Creation in 
the 7o6th Year of the Julian Period; ſo, if 
we add that Number to it, it will ſhew us 
that it was the 4746th Year of that Period 


when Chriſt ſuffered. 
Ezra 
(zz) Levit, XXV. 8.— (1) Page » 5 
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Ezra informs us, () it was in the Month 
of Niſan, in the Beginning of the ſeventh 
Year of Artaxerxes, in the ſolar tropical Year 
of the World, 3550, when he ſet off from 
Babylon to reſtore the eccleſiaſtical and poli- 


tical State of Jeruſalem. —And as may be ob- 
ſerved by the Calculations at the End of this 


Introduction, it was on the 14th of Niſan, 
A.M. 4040, juſt 490 Years after Ezra re- 
ceived this Commandment, that the Meſſiah 
was cut off A. I. P. 4746, on the 3d of April, 
on a Friday, in the 19th Year of the Reign 
of Tiberius Cæſar, when Pontius Pilate was 
Procurator of Judea ; when Daniel's Prophecy 


of ſeventy Weeks was completed, by the 


Death of Chriſt, who died on the Croſs, on 
the Day, Hour, and Minute that the paſchal 
Lamb was ordered to be Slain; for God di- 
recs it to be killed on the fourteenth Day of 
the Month, between the two Evenings. () 


That the exact Time may be known when 
the paſchal Lamb was ordered by Moſes to 
be ſlain, I will give you the Time according 

| LE to 


(2) Ezra VII.— (3) Exod, XII. 6. 


| 
. FEES ——— 2 


— — 


— 
— — 


=== — 
— "= zz 


—— 
— = 


— 
1 

(9 

HM 
Je 1 

- 

x Wo : 1 
RR 
1 
10 
15 * 
i FM 

„ 

n 
1 
* 
48 
if 5 
W / 

* 
. 

4 

.. 
N. 

12 

. 

1 
64% 
* * 0 
17 
15 
17 
U 
I 
N 
7 
1 

of N 
1 

$008 

* 
1 * 
1. 
gf 
"$4 
i 
17 
} P.. 315 
ee 
e 
HOW 
1 

"nl br 

6 173 

4 178 

” 1 4 
1 
11 4 
1 
975 
dla j 
$8 0-48 
"7 £3 41 
14 
Ni 
1616; 468% 
Bale | tbl 33 
60 436) 
7 
Rin 
e 
14% 
q 
7 
Nl 
„ Wee 
mt rnb 
wot 
ty 
Men 
30-48 
af 
11 i" 
4 
148 
I nel 
M oF 1 1 
N. H. 

+ ſ 
} "a 
. 
* | 

44 
7% 
e 
nl 
een 
ji 
7 
i8 » 
16 
47 14 
1 57 
1 
+ 1 
1 
i 
* 
WHT; 
35 
41 
e 
U 4 
by: 10 
4. 
44) 00 
1 N 
14 110 
4 4) 
ji 
We! 
{EMT 
5 i 
412 & 
44 (i E 
145 N 
1. - : 
1 i 
Mien 
{ 
15 fl 
0 M 
' it 
M18 i 
Wes, 
{| 4 
3 1380 0 
f ' 

18:64 24 

"W106 4} 

ls 10 
4s V1 

An 

n 
WERE ml 

4 14 i 

q - 

4 

Me 
164 
1 

Ht 

1h, 

H+ 1} 

4450 

j 
Wh! 

? I 

1 

With 

7. 

WAH 
ui 

{ 

N 

Er 
* 
11 

: 1 ar 
4 FRA 
3.4 
TH 119! 
2 in it " 
4 11 7 

Mk I} 

il 
1 : 

q I} 
4 7 
4 

j . 

4 : 
4 


5% The INTRODUCTION. 


to David Levi, who cannot be ſuppoſed to 
give a partial Account of it in Favour of 
Chriſt. —He tells us (4 the Manner of ſo- 
lemnizing the Paſſover while the firſt Temple 
ſtood. . Tt muſt be obſerved, (ſays he) that 
© the Lamb was to be without Blemiſh, a 


Male, of the firſt Year, from the Sheep or 


* the Goats, and brought to the Temple, 
* and there to be killed on this fourteenth Day 
< of Niſan, between the two Evenings, that 
„is, according to the common and very an- 
& cient Tradition, betwixt the Time of the 


„ Sun's declining from his Meridian Alti- 


* tude, till three o'Clock in the Afternoon, 


« and from Three till Six: after which, the 


Sun going below the Horizon, the fifteenth 


* Day commences.” — St, Matthew ) and St. 


Mark (e) both tell us, that Chriſt gave up 


the Ghoſt the ninth Hour, which was at 
Three o'Clock in the Afternoon, or between 


the two Evenings, the Time preciſely when 
the paſchal Lamb was to be ſlain. —Thus» 
Chriſt died on a Friday, lay in the Grave all 
Saturday, or the Jewiſh Sabbath, and was 
raiſed 


(4) P 2ge 45.—(5) Matthew XXVII. 50.—(6) Mark XV. 34. 
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raiſed again on Sunday, the Morrow after the 
Sabbath, when the original ſeventh Day was 
again reſtored, and kept as ſuch by Chriſtians 
ever fince, which was the Day appointed to 
wave the Sheaf before the Lord, explaining 
and fore-ſhewing the Reſurrection, which 
both our Saviour (7) and St. Paul tell us was 
typical, and gave us an Idea of it; for as the 
Grain was the firſt Fruits of the Earth, )ſo 
was the Reſurrection of Chriſt the firſt Fruits 
of the Spirit. 


Ihe firſt Chriſtians were Jews; therefore, 
in order to keep a Memorial of tlie Birth of 
Chriſt, which happened as has been obſerved, 
at the Feaſt of Tabernacles; they took the 
Baughs of green Trees, to dreſs up their Houſes 
and Churches, or Places of Worſhip, in the 

ſame Manner as the Iſraelites and Fews were 
commanded and uſed to do, and to dwell 
therein, and to rejoice therein, till the eighth 
Day, or Chriſt's Circumciſion, or of the great 
Feaſt, —(8) This Cuſtom, this Memorial of 
| the Birth of Chriſt, has been kept by Chriſ- 
| tians, 
67) John XII. 24, and Corint. XV. 26, 13 36.— (8) Levit. XXIII. 39. 
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tians, without Interruption, from the Birth 
of our Saviour to this Time; and though 


now almoſt left off, except in our Churches, 
and amongſt the common People, who do 


not think it Superſtition to commemorate the 
Birth of Chriſt ; but our faſhionable Gentry 
are now ſo wiſe in their own Conceit, 9 
that they think it Fooliſhneſs to belicve any 


Myſteries at all; and Superſtition to make 


uſe of Memioridt or Ceremonies, —They are 


' alſo ſo charitable to give the Name of En- 


thuſiaſts to all thoſe who do; believing no- 
thing but what they can explain, according 
to their own Reaſon or Imagination. But 
this is contrary to the Inſtruction which St. 
Paul gives us, (e) that without Controverſy, 
(fays he) great is the Myſtery of Godlinefs : 
God was manifeſt in the Fleſh — that by 


Grace we are ſaved through Faith that 


Faith is the Subſtance of Things hoped for ; 
the Evidence of Things not ſeen, () for we 
are ſaved by Hope; but Hope that is ſeen, i is 


not 1 5 

Now, 

6e) Proverbs XXVI, 12.—(ic) I. Tim. III. 16,—{:1) Epheſians II. 8, 
(12) Hebrews XI. 1,{13) Romans VIII. 24. 
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Now, as I am going to conclude this In- 
troduction, and begin my Calculations, with 
ſome critical Remarks on the Holy Scriptures, 

| let the Reader join with me in Prayer to our 
God Jehovah, that he will open our Eyes, 
that we may behold wondrous Things out of 
thy Law, (% and that his Holy Spirit may 
aſſiſt us with Grace, whereby we may ſerve 
God acceptably with Reverence _ Godly | 
Fez ear. (35) / 
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N. B. To prevent any ſpurious Editions 
being impoſed on the Public, I ſhall ſign my 
Name at the Bottom of the Diagrams, and 
at the Concluſion of the Introduction in each 


_ Book. | J. OMe. 
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7.4 CALCULATIONS... 


Having now concluded my Introduction, 
I ſhall add ſome Calculations of Equinoxes, 
new, full Moons, and Eclipſes, to confirm 
what has been obſerved therein.— All of 
theſe begin at the Point wherein Moſes places 
the Sun and Moon at the Creation, and they 
come out at the obſerved ane when _ 
operas. Now, 


If the ani Deiſt, or the doubting 
Sceptic is not ſatisfied herewith, I call on 
either one of them, in the friendly Words of 
Horace, to find out one Equinox, full, new 
Moon, or Eclipſe, which do not confirm it; 
if he cannot, let him ſhew Cauſe: why the 
withholds his Aſſent to it; as the Sun and 
Moon bear Witneſs that it is as true as net 
they are in Heaven. a nd 


Si quid novifti rectius Y 5 
OCandidus n # morn, Bit urere Meum, 
ane 


: The Point I begin the Glowing Calcu- 
"lations from, is the Autumnal — in 
| | the 


— 
2 
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the Year 706, of the Julian Period. The 
Sun, the Earth, Moon and her Node being 


then all in the firſt Point of Libra, when an | 


Eclipſe of the Moon muſt have happened, 
had they been in Being.— This is an exact 
Point to begin my Calculations, and from 
that Point, to the preſent Time, I calculate 
with a Mathematical Exactneſs. -I ſay, that 
Moſes, (in his Account of the Creation, to- 
gether with his Directions for keeping the 
Feſtivals, in Commemoration of that great 
Event,) has informed us, where the Sun and 
Moon were placed at that particular Inſtant 
of Time. —If my Calculations are true, you 
muſt admit that I received my Inſtructions 
either from Moſes, or that I obtained them 
ſome other Way.—Now, it does not appear, 
that this can be obtained otherwiſe than 
either by Calculation, Obſervation, or Re- 


velation.— As to the firſt it is impoſſible to 


be done; and, it could not be obtained by 
the ſecond, as there was no Human Being to 
obſerve it; but Moſes fays, it was revealed 
by God, and to confirm his Hiſtory and 
_ Chronology, he tells us the Places of the 
Oo | Sun 
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Sun and Moon at that Time, which was 
2370 Years before he was born; and this 
alſo at a Period of Time, when, (as the ge- 
nerality of People think) that all Sciences 
were in their Infancy, —But the following 
Calculations prove that his Relation is true. 
Is not this ſufficient Evidence to prove any 
other Hiſtory to be true; if ſo, why ſhould 
Moſes's Hiſtory be excluded ? | 


I have dated this Introduction, Sept. 22, 
A. D. 1787, which agrees with the 6500th 
| Year of the Julian Period. —This is the real 
| Day I have finiſhed it; but, had it not been 
ſo, it would have been a very proper Day to 
haye dated it from ; as this Day, at 46 Mi- 
nutes paſt Five in this Afternoon, (ej the 
Earth will have made and finiſhed 5794 Re- 
Vvolutions through the Ecliptic, in the firſt 
Meridian; and in the Meridian of Green- 
wich Obſervatory, at ten Minutes paſt Four 
To-morrow Morning.—This is the preciſe 
Point of Time when A. M. 5794 ends, and 
5795 2 accordin 8 to the Moſaic Chro- 
1 

(i) See Page 38. 
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nology of the World. But as Moſes directed | 1 1 | 
the Iſraelites. to meaſure Time by the Sun ml 
and Moon jointly, (whoſe Motions were to 58 
be a Check on each other, and by that 9 9 
Means to prevent any Miſtake in keeping the = of 
Seaſons) ſo it was meaſured by the Sun; and 0 Js; 
the Seaſons were pointed out by the Moon. Pn 

e Thus, as the Moon was fifteen Days old 0 
at the Creation, or a little paſt its Oppoſition + 
or Full, ſo this Feaſt of Ingathering, (which 'z| np 
was ordered to be obſerved in Commemora- i 
tion of it,) was not to be kept, till the 15th 170 ol 
Day of the Moon, next after the Sun had 1 Pl, 
entered Libra. —— Now, as has been ob- "411 : 
ſerved, the Sun will enter Libra this Day, 1 * 
but the Moon will not be Full, or in Op- fl q 
poſition to the Sun, at Greenwich, till Thurſ- 1 
day the 27th Inſtant, at 22 Minutes paſt is | 1 
One in the Morning; and the Jews will be- 0 . 


gin their Feaſt of Tabernacles at Six o' Clock 
In the Evening. And with it they muſt ce- 
lebrate the Birth of Chriſt, who was born on 
the firſt Day of that Feaſt, and circumciſed 
on the eighth or the great Day; at which 
8 Timo 


(4% Plalm CIV. 4 


„ CALCULATIONS. 


Time the Moon will have made 71662 Ea, 
nations or Revolutions round the Earth.— 
The Length between theſe two Points has 
been meaſured by 2116214. Rotations of the 
Equator round its Axis, which being divided 
by 7, make 30216 Weeks, and leave in Re- 
mainder two Days, to which add the four 
Days of the Creation Week, (before the Sun 
and Moon were placed in Heaven to meaſure 
and point out the Seaſons, the Days, and the 
Years,) and it will bring it to the Sixth Day 
of the Week, or Saturday, regularly from 
tlie Creation. —This proves, beſides thouſands 
of others, that Sunday was the original Se- 
venth or Sabbath- Day.— The Saturdays Sab- 
bath can claim no higher than the Exodus of 
the Liraelites out of Sonpt- 


If this is not mathematical Demonſtration 
chat the Sun and Moon, in the Year 706, 
A. I. P. where in the Places which Moſes in- 
forms us; I ſhall be glad te to know i in what it 
| falls ſhort of 3 it. 
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S 0:6 


. 4004 = 
© 1461 Quadrants in a Year 


4004 
24024 
16016 
4004 


| ; Days H.M. 3 
Quadrants —+4)5549544 1462461 o 0 Julian Years 
maYeary * / 80 30 14 4 Julian Exceſs 


1462430 9 36 Sun in Libra, 1ſt 
| Meridian 
Add to bring Merid. of Jeruſalem 13 4 


1462430 23 oo Sun in Libra, Jes 
5 ruſalem. 
Add, to Oct. 25. 298 


| 1462728 23 O0 
Julian Biſſext. 4004 1462461 


| 267 23 00 
Aug. 31 243 


Sept. O. S. 24 23 09 at Jeruſalem, P -· M 
that is Sept. 25 11 0 0.8. 


1462728 23 co 
add to bring to Aries 178 17 58 


1462907 46 58 
Julian Biſſext. 4005 1462826 
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——ä—4—— — 


| $1 10 58 
Feb. 28 59 , 
March 22 O. S. 22 10 58 Sun in Aries, Je- 
ruſalem. 
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LUNAR CALCULATION, A. M. 4005. 

5 8 A. M. 
Years in a Cycle —19\4004 /210 Cycles 
| )38 yl 


$0 
19 


| 14 
Lunations in a Year & 12 


| Intercatory Lunations 5 


173 
210 Cycles | 
| 235 Lunations in a Cycle 
1050 
| 630 
420 
49350 


Lunations 173 


49523 Lunations 


© ? * 5 * F723 
= cmd <S... —_— . — — 3 nl — — — — — —— <7 2 
1 *, 


— — — — 
— 2 — 
— 


— = — 
— — — 
— — 


— = 


— —— 


IP —— TD — r= þ 
——— —— = — —„—ꝛ 
ELIE = ==> — — — 


— ————— 
——— — ͤ— 


en 1 
0 © 5 | 
2 A 
30 © nn oy | * 2 
E | | 2 
. © SV © ©) © 8 | 
RE TS E-ET9 © < | © © © o 3 f 
— * 
0 wv | | 
_ 2 SE RG 8 -— Pa A „ . iS 8 
F — ＋ a Os — 
| 8 | _ 8 05 
Wy I (oy) Qa 0 2 
< A O — WW 8 8 >, — 
© b ** 
4 2 8 — * mY == ON 
hy 2 | vo py Me En TY © & 2 
© | 8 8 | — S&H 8 = 
[> = 2 © 2 2 E 
— 85 2 _ .v UL * 43 3 8 
＋ 2 — md Y I ; | * 535 
JW : = | 5 © - 2 2 
| — 5 5 3 c — — Go * MN — — 
3 35 5 I | < 
© 8 £ 1 . VI wu 1 4 2 
5D — 5 F S — O — 20 22 w—_ 
< RR RQAQ D 3 8 7 
(2 "J — of > MX —— » 
9 © 8 8 = 7 8 Q = 3 
5 — — 4 20 2 | 2 
9 * 3 — os 
| 8 
5 BS: 
— 8 
2 8 
A 1 


„ CALCULATIONS. 


LUNAR CALCULATION, A.M. 400g. 


; Days H. M. 8. 
Moon full in Libra 1462442 6 oo 25 


add 5 Lunationrs to bring to Fiſces 147 15 40 8 
Moon full n Fiſces 140289 £1 40 33 
To bring to Oct. 24. 297 


| 62856 21 40 33 
Julian Biiſextile 4003 1. 2826 6 | 


60 15 40 33 


Feb, £9 
March O. S. 1 15 40 
10 N. S. 11 10 


12 15 40 33P. M. 


Eclipſe of the Moon i in Herod's laſt IIIneſs, March 12 D. 15 
H. 40 M. 33 S. that i is March 13 D. 3 H. 40 M. Morn, 


| D. H. M. 
add Half Lunation 14 18 22 
March N. S. 27 10 2 New 
Moon 
Apparition 1 12 1 of Niſan 
| | 28 22 2 
. of Niſan 
42 22 2 
March 31 


— 


April 11 Paſſover Even. 


—- %%): ͤ% Sautt” — 


85 CALCULATIONS. Fj 
CALCULATION SOLAR, A.M. 4040, 15 

- c Death on the Crafts q 
| J4239 (b Vears 1 | 

Minutes X11 Julian Exceſs 1 
2039 vl 

4039 75 

1440 44429 ( Days N 5 . 
4320 wor 

Hours 24 13 
4326 gi 
„„ ik 


1440 )29496-20 Hours 


2880 


+. mal 
Minutes 0 


1440 4176/29 Minutes 
85 2830 ( a : 


2 12960 
12960 


© 


In the firſt Year of Darius the firſt, which anſwers to 
A. M. 3488, Daniel propheſied, (18) that a future Decree 
ſhould be made for the Reſtoration of the Jews, (who were 
then in Captivity,) again to Jeruſalem ; and from the going 
forth of that Commandment, to the cutting off of the Meſſiah, 
ſhould be 70 Weeks, or 490 Years,—63 Years after; and, after 

two 


(18) Daniel IX. 24, 25, 26, 27. 


„„ 


CALCULATION SOLAR, A. M. 4040. 
Of CHRIST's Death on the bl 


4939 
1461 


4039 
24234 
16156 


4039 
— D. H. M. 


—4 15900979 {1475244 18 o Julian Reduction 
) (3)\ 30 20 29 Julian Exceſs 


Solar Reduction 2475213 21 31 Sun in Libra, 1ſt 


Meridian 
add to bring to Jeruſalem 13 4 | 
1475214 10 35 Sun in Libra, Je- 

| ruſalem 

add to bring to Aries 178 17 58 
1475393 4 33 Sun in Aries, je- 
ruſalem 


add to bring to Oct. 25 298 


. 1475691 4 33 
Julian Reduction 4040 1475610 


— — 


| or 433 
Feb. 59 


March O. S. 22 4 33 Sun i in Aries, Je- 
ruſalem 


two future Kings Reign, this Commandment was iſſued by 
Artaxerxes Longimanus, at the End of the Sixth and Begin- 
ning of the Seventh Year of his Reign, A. M. 3550, to | 

Ezra, (19) to reſtore the eccleſiaſtical and political State of 
Jeruſalem. Now if we ſubſtract 3550 from 4040, it will 
leave the 490 Years exactly, between iſſuing that Decree, 
to the cutting off of Chriſt, See Hage 21, 


(19) | Ezra, Chap. VII. 
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71475395 {210770 
) (5) Friday 


24 
711475409 {210772 
) (5) (ride 


4 
136 


1475391 


23 

19 

4 

3 
132 


X12 
212 Cycles 
235 
1060 
636 
424 


820 
136 
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49956 Lunatiens 
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CALCULATIONS. 


1ſt of Niſan 


before the Sun, extra. D. 
te 14th of Niſan 


CALCULATION, LUNAR, A. M. 4040. 
A. M. 8 | 
19\4039/212 Cycles 
38 ( . 
9 
8 
11 
Lunations 


\.- 


Years in a Cycle 
Intercatory Lunations 
Lunations 


38 CALCULATIONS. 
CALCULATION, LUNAR, A.M. 4040. 
Days A. dM; . 
In 40,000 Lunations are 1181223 00 46 49 
9,000 Ditto 265775 4 22 90 _ 
goo Ditto 26577 12 26 15 
50 Ditto 1476 12 41 27 


5 Ditto — 147 15 40 8 
2 Ditto 14 18 22 


1475214 16 9 o Moon New, 1 
Merid. 
ok. 1 for 49680 Lunations 1 


| 1475213 6 19 0 
add to brin s to Meridian 13 4 
of Jeruſalem 


1475214 5 23 . New, Jeru- 
N lalem, Libra 
add to bring to Aries 177 4 24 


1475391 9 47 NewMoon 1 Niſan 
add to bring to Oct. 24 297 | | 


Sou 1475688 9 47 
Julian Reduction 4040 3475610 


78 947 - U 
Feb. gg | 
March O. S. 19 9 47 1 Niſan 
12 
14 21 47 
ET 
March 31 
April P. M. 2.21 4 14 Niſan, Paſſover 
when Chriſt died 
Days from the Creation, to 5 14th of Niſan, when Chriſt 
died, 
| _ 1475405 
4 Days before the Sun 4 
| - Weeks. 


7)14 E 2107722 
) * \ s 5th Day, Friday 


CALC ULATIONS. = 


J ſhall add one Calculation more in order 


to confirm what I have obſerved ; which will 


alſo be an Explanation to ſome of the follow- 
ing Letters. | 


In A. D. 171 5 there was a remarkable and 
total Eclipſe of the Sun, which was ſeen in 
London, about Ten o' Clock in the Morning. 


According to Mr, Mhiſton's Calculetions, the 


Middle of it was April 22 D. 9 H. 51 M.— 
Therefore as this Eclipſe was ſo well ob- 
ſerved and recorded, there can be no Miſtake 
about it; and as it is ſo certain a Point, I 
ſhall calculate that Eclipſe from the original 


Point at the Creation, when the Moon was 


Full and in her Node, and the Sun in the 


firſt Degree of. Libra. — I ſhall then calculate 


from that Eclipſe, to the Full Moon next 


Thurſday Sept. 27, 1787. — This, if it comes 
out right, will be Demonſtration, that the 


Point we calculate from, according to Moſes's 


Chronology, is true, and that the Length of 4 
the Solar Year is exactly 365 D. 5 H. 40M: 


and the Length of a Lunation 29 D. 12 H. 
44 M. 1 S. 45 T. as we have aſſigned it. 
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go CALCULATIONS. 


The vulgar Era of Chriſt is placed in 
A. M. 4007, to which add A. D. 1715, and 
it will make A. M. 5722, to which add 706, 
the Number of Years the Julian Period be- 
gins before that Time; and it will bring it 

to the 6428th of that Period. 


Subſtract 1 from A. M. 5722, to make 
the Calculations at the End of that Year, 


SOLAR CALCULATION. 


A. M. 5721 Julian Years 
* 11 Julian Exceſs 


5721 
6721 
Minutes in a Day 1440 62931 43 D. 
5760 0 
5331 | 
4320 : 
1011 


Hours MX 24 


4044 
2022 


1440) 24264/16 l. 
| 1440 
2864 
8640 


1224 


Minutes 60 


1440 7246 (5 M. 
7200 


> - 5 Ly = 
EEE .. TAE IEEE ci, PUTS EST 

8 _ mT - 
\ 2 S2 5 ATI = 


* 1 ä 


— — — 


= — .— 2 — — ei — — Derr 


— — —— 
—— —— — — 


— | U |} 4 © 
EN 8 2 8 8 8 
9 B a — 5 / 
* 228 8 
* 38 3 = x 
n. q 2 2 = 
— 00 ＋ ./ — 
c O 8 2 Yo) Q 0 0 ö I &5 = 
. MN Th Qy 
Ba . 3 - 4.0 oO © co W-2 
O 5 J © [ASI Df. D 
*y — 5 «= 88 0 00 182 1 4 & & 
ky 5 9-5 2 © I T8 1 An LY 8 
= a Q 0. 0 oY) . 3 
— 5 | 
N. Jl a S {| 8 © JO | 38 
— MN WV 8 —_ | e 
'< 2 w 8 0 = g <5 © = 
30 © X Ss 81 8 5 : Bs - 3 * 
* 8 = 3 8 1 8 
— 8 A 8 2 8 
O & __ 1 18 = 
= 0 > 8 
kg * J = o 
— — 2 © | 8 4 
td — — © mn © 10 2 8 
0 O 8 > | ba No * * 2 ; gy 
' Q 2 do Fa 8 — E 
9 MN 85 3 ex] 
5 „ 6 5 2.4 S DV © 
S a SY 55 
. 8 .£ 2 E = Q 8 
| T3 4 2 E 
” 3 & 8 iv 1 9 f 


92 CALCULATIONS. 


CALCULATION £ SOLAR, A. I. P. 6500. A. D. 2787. 
A. M. 5794. 


1440 7444 D 


— — ——Ü—— 


6134 
570 
374 
X24 


1496 
748 


——— ——A—A—2 — 


1440 5b H. 


3936 
a „ ny 
| e M 
| 1440 
— E——_— 
5760 
5760 


{00) 


CALCULATIONS. 93 


= A. D. 1787. 
CALCULATION SOLAR, A. I. P. 6500. 


5794 
N. 1461 Quadrants 


5794 
34764 
23176 
5794 
Day H. 
2 4) 8465034 2116258 12 © Julian Reduction 
(2 ( 44 6 14 en Exceſs 


: 21 16214 5 46 Sun in Like; 1 Meri. 
add Meridian 10 24 F. M. 5 H. 46 M. Af - 
of Greenwich ternoon 

| | 2116214 16 10 P. M, +4 10 Morning 
to Ott. 25 298 
; — — 
h 2116512 16 10 . 
Julian Reduction 92116258 


— 


„ | 254 16 10 
To the End of Auguſt 243 


Sept. O. S. 11 16 10 
1 11 | 


Sept, N, 8. 22 > 40 10 P. M. that is Sept. 23, 
10 M. paſt 4 Morning 


Days fince the Creation. 
. 2116215 


4 
7 * 116219 (3923 17 Weeks ſince the Creation 
7 o\ 


7 Sunday 
1794 
0 


4: 795 448 | 
* : « 2 of Quadrienium 
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9 CALCULATIONS. 
LUNAR Ra a 


Years in a N — 19 F (e. 
ä 


24 
2 


Lunations 12 


Intercalary 6 
(25) 


301 Cycles | 
235 Lunations in a Cycle 


| 70760 Moon Full in Libre 

to bring to Aries Wn 5 | 

Lunations in 3 707665 Moon New in Aries 
a Year T (50 5897 Luna Years 


107 
96 
116 
108 
— — 
86 
84 


(2) + Lunations 


CALCULATIONS. 98 
LUNAR CALCULATION. 


Years 1 ina Period — * 5897 ( 196 


289 

270 
197 

180 


(17) Years 


2089774 
Extra, Days 4. 
Ss (Bade Weeks 
Fri ay 


Days H. 


In 438 Periods are 1467078 (24) 9 oo 


50 Ditto 531550 45 00 
9 Ditto — "Foe 1 24 00 
17 Years are 6024 5 41 57 
2 Lunations 0 CC 2 

+ Ditto 14 18 22 


New Moon, 1ſt Merid, Anke 2089774 11 5o 0Q_ 
add for Meridian W 10 24 


2089774 22 14 
add for Oct. 24. = | 


| 2090071 22 14 


Julian Reduction, 3722 2089960 


111 22 14 
To March 1 90 
April O. S. W 14 P. M. that is 


April 22 D. 10 H. 14 M. in the ä 
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LUNAR CALCULATION. 


From the Eclipſe A. D. 1715, New Moon Aries, and 
| add 8952 Lunations. to bring to Full Moon in Libra, 1787. 


Days H. M. S. 


To 70766 Lunations 2080774 22 14 -0 
add 800 Ditto — 23624 11 3 20 
90 Ditto —— 2657 18 2 37 
5 Ditto— 147 15 40 8 

2 Ditto 14 18 22 


2116219 13 22 5 
add to bring to Oct. 24 297 


2116516 13 22 5 


Subſtract Julian Reduction, 5794 21 16258 


258 19 22 5 
Calends of Jan. to the End of Aug. 243 | 
Sept. O. S. 15 13 22 5 Moon 
| Full in Libra 
add N. S. 11 
N. S. jo” 1322 5 . M. 
- that is Sept. 27 D. 11 H. 22 M. 5 S. in the Morning 
A. M. 
5794 
1 
457 69 
F 2 of Quadriennium 
W 
Extra Days . 
7) 2⁴ 16223 3 (392317 Weeks 
ö (4) Thurſday, 


By our Calculations, both from the original Point of the 
Full Moon at the Creation, and alſo from the Eclipſe which 


happened at London, 1715, there have been 71662 Luna- 


tions ſince the Moon was Full at the Creation, and that the 
laſt will end with a Full Moon next Thurſday Morning, 


Sept. 27, at 22 M, paſt One, 
7 ? * The 


EXPLANATION 97 


_ Of the Method made Uſe of in the foregoing Calculations. 


The above Calculations of Equinoxes and 


Solſtices are made in a different Manner from 
the Method generally uſed; which is, firſt 
to find the Places of the Sun and Moon in 
the Ecliptic, and then, by Equations and 


Anomilies, to make the 360 Degrees of the 
Equator to agree with the 365+ Rotations of 


the Earth, through the Ecliptic. 


Theſe Calculations are not made in that 
Manner, but from the Method obſerved by 


Nature, viz, by the Number of Rotations 


the Earth makes between each of them; in 
the ſame Manner as Moſes taught the Iſraelites 
to calculate their Seaſons; and that in the 
moſt ſimple, eaſy, and (I will add) exact Man- 
ner, and requires no farther Knowledge in 
the Sciences, than the firſt four Rules of 
Arithmetic —and this Method I ſhall explain 
in as clear and conciſe a Manner as I can. 


The Julian Period is a certain Meaſure of 


Time, for that Reaſon I calculate by that 
„„ Period. 
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98 EXPLANATION 


of the Method made Uſe of in the foregoing Calculations, 


Period.— But, as the Julian Year contains 
11 Minutes more than the Solar Tropical, fo 
we muſt ſubſtract that Sum from every Julian 
Year, to make it agree with it.—Dr. Keil, 
in his XXVIIIth Lecture, has explained this 
in fo clear a Manner, that I (hall give it in 
his own Words.—* It muſt be acknowledged, 
*« ſays he, that the Time appointed by Julius 
« Cæſar, for the Solar Year, is too much; 
4 for the Sun finiſhes his Courſe in the Eclip- 
e tic, in 365 Days, 5 Hours, and 49 Mi- 
e nutes; and therefore he begins again his 
„ Round 11 Minutes before the Solar Year 
« is ended: ſo that if the Sun in any Year 
has entered the Equinox upon the 2oth of 
% March, at Noon Day; after four Years 
he will arrive at the Equinox 44 Minutes 
« before Noon; and ſo every Year, z1 
Minutes ſooner than by this Reckoning; 
„ ſo that in 131 Years, he will anticipate, or 
* enter the Equinox a whole Day before the 
goth of March; and therefore the Celgſtial 
. « Equinox 


EXPLANATION 99 


Of the Method made Uſe of in the foregoing Calculations, 


« Equinox will not always fall upon the ſame 
«© Day of the Month, but by Degrees it will 
© move towards the Beginnin g of the Year.” (a) 


| Hence, you may obſerve, in our firſt Cal- 

culation on the Birth of Chriſt, that we 
multiply A. M. 4004, by 11 Minutes,— 
The Product of which is the Number of Mi- 
nutes that 4004 Julian Vears contain more 
than 4004 Tropical Solar.— Then, in Order 
to bring theſe Minutes to Days, we divide 
that Sum by 1440, the Number of Minutes 
in a natural Day, or whilſt the Equator com- 
pleats one Rotation from Sun to Sun. — The 
Remainder we multiply by 24, to bring it to 
Hours, and that Remainder By 69, to bring 
it to Minutes. 


In Order to find the Number of Days, we 
multiply 4004 by 1461, the Number of 
Quadrants, or Quarters of a Day in a Julian 
TREE. then divide the Product by 4, 

which 


(a) See Diagram and Calculations, 
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100 EXPLANATION 


Of the Method made Uſe of in the foregoing Calculations, 


which brings them to Days.— If there is any 


Remainder, it is Quadrants. Hence we have 
the Number of Days and Quadrants in 4004 
Julian Vears; from this Sum we Subſtract 


the Days, Hours, and Minutes of the Retro- 


ceſſion, and the Remainder gives the exact 
Quantity of Days, Hours, and Minutes, in 
the ſame Number of tropical ſolar Tears; 
and this, by Obſervation, will be always 
found exactly true, from the Creation to this 
Time. — Hence we can calculate the Day 
when the Sun will enter Libra, in an y Me- 
ridian, but not the Hour and Minute. This 
appeared the greateſt Difficulty to get over, 
but by a lucky and accurate Obſervation of 


Dr. Bradley, A. D. 1753, it has anſwered 
our Purpoſe ſo far, as that all our Calculati- 


ons made by it come out true. 


1440 is the Number of Minutes in a Day, 
which has the ſame Number of Points or 
Terminations, on the Equator, anſwering to 
every one of them; ſo that in 1440 Vears, 

| the 


EXPLANATION . 


Of the Method made Uſe of in : the foregoing Calculations. 


the tropical ſolar Year will have began on 
every one of them, and at the End of that 

Period, the Sun will again begin a new Cy- 

cle, in the ſame Meridian, and on the ſame 

Point of the Day it did 1440 Vears before, 

but not on the ſame Day of the Week, which 
is the Characteriſtick of each Cycle. 


A. D. 1753 is in Connection with A. M. 
5760, and A. I. P. 6466, when the fourth 
Cycle of the Sun was finiſhed; and the Sun 
entered Libra on the ſame Point of the Day, 
the ſame Hour and Minute it began it 1440 
Years before. (b) 


Dr. Bradley obſerved it to enter Libra that 
| Year, at Greenwich, Sept. 22d Day, roth 
Hour, 24th Minute. Now, as the Sun was 
placed in Libra, at the Creation, at Noon, 
in the firſt Meridian; but, at the Time when 
he made his Obſervation, it was paſſed on 
10 Hours, 24 Minutes to the Weſtward; by 
turning Time into Meaſure, the firſt Meri- 


dian 
(b) See Page 24. 
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102 EXPLANATION 


Of the Method made Uſe of in the foregoing Calculations. 


= 


dian will be found to be 1 56 Degrees to the 
Weſtward of Greenwich Obſervatory.—We 


have accordingly made this the Root, and 
poſtulated it as true, and have found all our 


Calculations to turn out _ on that Poſtu- 
latum.— As Jeruſalem is 35 20 M. of Lon- 
gitude, Eaſt of Greenwich; ſo if we turn 
this Meaſure into Time, it will produce 


2 Hours, 40 Minutes, which added to 10 


Hours, 24 Minutes, (the Meridian of Green- 
wich) it will make 13 Hours, 4 Minutes. — 


On this Principle the above Calculation was 
made; and by it the Sun was found to enter 


Libra that Year. at Jeruſalem, Sept. 24th D. 

23d H. o M. P. M. that is Sept. 25th Day, 
11th Hour, oo Minutes, Morning. — To 
which we add 178 Days, 17 Hours, 58 Mi- 


nutes, the Diſtance between the firſt Point 


of Libra, and the firſt Point of Aries; by 
which the Sun was found to enter Aries at 
Jeruſalem, March 22d Day, 5th Hour, 58th 
Minute, P. M. or Afternoon.—As the Sun 
was placed in Libra, Oct. 25th, A. I. P. 

| 706, 


EXPLANATION 103 


Of the Method made Uſe of in the foregoing Calculations, 


706, according to the Julian Calendar, fo, 
in all our Calculations, we add 298 Days to 
the Sum, (the Number of Days from the Ca- 
lends of January, to Oct. 25, when Time 
began) and then ſubſtract the Julian Reduc- 
tion from it. —The Remainder will give the 
Day of the Julian Month ſought. —Hence, 
as the firſt of the Month was not to be 


counted from the Synod, but from the Ap- 


parition, we poſtulate that the Moon, if ſhe 

had been in Being, would be in one of her 
Nodes, and exactly oppoſite to the-Sun, on 
the third Day of the Week, juſt 24 Hours, 
or one whole Day, before the Sun entered 
Libra.—This is a moſt exact Point, and from 
it we begin all our Calculations, and they al- 
ways come out according to the obſerved 
Times; this we call the original Radix or 
| Root, and from this Root we calculate by 
Years and Lunations, and thoſe Years and 


Lunations, are meaſured by Days.—In all 
theſe Calculations we make the tropical ſolar 


Year to contain 365 Days, 5 Hours, 49 Mi- 
| | | nutes 
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104 EXPLANATION 


Of the Method made Uſe of in the foregoing Calculations. 


nutes preciſely, and a Lunation 29 Days, 12 
Hours, 44 Minutes, 1 S. 45 T. 


It may be obſerved by theſe Calculations, 
that in every 49680 Lunations, we throw 


off one Day.—This Day is thrown off for 


much the ſame Reaſon that 11 Minutes were 


thrown off every Year from the ſolar Com- 


putation.— For in a Period of 30 Vears, the 


Reckoning over- runs the compleat Days, 10 


Minutes and 30 Seconds. — In this determi- 
nate Proportion, the Moon makes a flow, 
gradual, and uniform Progreſſion quite round 


the Ecliptic, and in 49680 Lunations, gets 
a Day, in the fame Manner as the Sun gets 


one Day in 131 Years, according to the Ju- 


lian Reckoning; therefore it muſt be diſ- 


charged, otherwiſe we ſhall count one Day 
more than 1 is performed by Nature. 


Before the late Regulation, it had been 


obſerved, that the lunar Reckoning had an- 
zicipated the Aſtronomical four Days, and ſo 


much 
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much Difference there were between the Ec- 
clefiaſtical and Aſtronomica! Full Moons. — 
This Anticipation was attributed to the Moon 
being now nearer the Earth than ſhe was 
ſome Years ago, and that ſhe performed her 
Lunations in leſs Time now than ſhe did 
formerly; and what appears the more extra- 
ordinary is, that Aſtronomers ſhould aſcribe 
theſe lunar Anticipations to the Moon's com- 
ing to the End of the lunar Cycle of 19 
' Years, one Hour and Half before the Sun; 
whereas, it may be obſerved, by comparing 
the 19 Years Cycle of the Sun and Moon to- 
gether, that inſtead of the Moon coming to 
the End of that Cycle an Hour and Half be- 
fore the Sun, the cont ary is the Fact; for 
the Sun comes to the End of the Cycle 1 H. 
55 M. 51 S8. 15 T. before the Moon, 


Here it follows. 
Days H. M. & T. 


A Lunar Cyele containing 235 Lunations 6939 16 26 51 15 
A Solar Cycle of 19 Tropical Solar Years 6939 14 31 00 00 


Exceſs of Lunar Computation above the Solar 1 55 5115 
O From 


- 
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Of the Method made Uſe of in the foregoing Calculations. 


From the above it may be remarked, that 
the Contrary to what Aſtronomers maintain 
is true, viz, that the Moon comes to the End 
of the Cycle before the Sun ; ſhe indeed de- 
parts from the Sun at the End of every Cy- 
cle, but then it is by a Progreſſion Eaſtward, 
and not by a Retroceſſion Weſtward ; for the 
New Moons and Full Moons in that Space of 
Time fall out almoſt two Hours later, and 
not an Hour and Half ſooner. 


On comparing 19 Julian Years with 19 
Zuniſolar, we ſhall find that the Julian Reck- 
oning over-runs the Lunar 1 H. 33 M. 8 8. 

45 T. juſt in the ſame Manner as it was ob- 


ſerved the Julian Vear over-runs the Tropi- 


cal Solar; and muſt be expunged for the ſame 


Reaſon.Here follows the Compariſon. 


Days. H. M. s. I. 


19 Julian Years contain — — 6939. 18 00.00) © 
19 Luniſolar Years contain 


0939 16 26 81 15 
Exceſs of the Julian above the Lunar. 4.33, 3.45, 
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Hence appears the Reaſon why Aſtrono- 
mers maintain, that in 19 Luniſolar Years, 
the mean New Moons and Full Moons hap- 
pen an Hour and Half ſooner, than they did 
at the Beginning of the Cycle. —Inſtead ot 
which, it is found, on comparing 19 Solar 
with 19 Lunar, that the Sun comes to the 
Point where they ſet out from together, 1 H. 
55 M. 515. 15 T. (which wants but 4 M. 
8 8. 45 T. of two Hours) before the Moon. 
But that the Julian Reckoning over- runs the 
Lunar, 3 M. 8 H. 45 T. more than an Hour 
and Half in every Cycle; which, (like the 
11 Minutes Difference between the Julian 
and tropical ſolar Vear) has been the Occaſion 
of the apparent Anticipation; which has no 
Foundation in Nature, but owes its Exiſtence 
entirely to, a miſtaken Computation. 


Having premiſed thus much, I ſhall finiſh 
this Explanation with giving an Account of 
the Method uſed in the Lunar Calculations, 
and for that Purpoſe, ſhall explain the Cal- 
” 7 culation, 
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Of the Method made Uſe of in the foregoing Calculations. 


culation, P. 94, where the total and central 


Eclipſe of the Sun, which was obſerved in 
London, A. D. 1715, is calculated frem 
the original Point of the Full Moon, the f 
third Day of the Creation; to that very 
Point when it was obſerved at London; and 
from that Point, to the Full Moon next | 
Thurſday e Sept. « and | 


The Year of the World ber g to 1715, 
has been found to be A. M. 5722, from 
which we throw off One, as was obſerved in 
the Solar Reckoning, and then divide 5721 
by 19, the Number of Tears in a Cycle, 


which gives 301 Cycles, and leaves in Re- 


mainder = of another; we then multiply 


the Remainder 2 by 12, the Number of Lu- 


nations in a Year; which make 24 Luna- 


tions. —-And, as about one Month is inter- 


- Calated every three Years, to make the Com- 


putation agree with the Solar, we add One 
to this Sum, which makes 25 Lunations.— 


Me then multiply theic 304 Cycles, by 235, - 


the 


EXPLANATION 09 
Of the Method made Uſe of in the foregoing Calculations. 
| he Number of Lunations in a Cycle, which 


give 70735 to which we add the 25 re- 
maining Lunations, theſe make 70760, which 


brings it to the Full Moon at the autumnal 


Equinox; but, as this Eclipſe happened at 
a New Moon, near the vernal Equinox, we 
add Six Lunations to bring it thereto, and 
Half a Lunation to bring it from'the Full of 
the Moon, (at which Point all theſe Luna- 
tions end, as they began at that Point at the 
Creation) to the New — Theſe make in the 
Whole 707664.—We then divide theſe Lu- 
nations by twelve, (the Number contained in 
a Vear) and that gives 5897 lunar Vears, and 
leaves 2 Lunations and Half in Remainder. To 
bring theſe to Periods of 30 Years, we di- 
vide 30, which gives 196 Periods, and 17 
| Years of another Period. We then add the 
Periods and Lunations together, which makes 
2089774 Days, 11 H. 50 M. which is the 
Diitance between the Full Moon at the Crea- 
tion, and the Eclipſe of the Sun, which hap- 


pened in 1715, in the firſt Meridian; but in 


Order 
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Of the Method made Uje of tn the foregoing Calculations. 


Order to bring it to the Meridian of Green- 


wich Obſervatory, we add 10 fl. 24 M. 
which makes 2089774 Days, 22 H. 14 M. 
for the New Moon at Greenwich. —Then, 
as the Calends of January are 297 D. before 
Oct. 24, we add that Sum to it, as we did 


298 in the ſolar Computation, to bring from 


the Calends of Jan. to Oct. 25, which is one 
Day ſhort of the Solar Reckoning, as the. 
Moon was Fu. one whole Day before the 


Sun began to meaſure Time at the Creation. 


Wi“. this Addition to the above Sum it 
makes 2090071 Days, 22 H. 14 M. From 
which we ſubſtract the Number of Days of 
the Julian Reduction, for A. M. 5722, which 
leaves 111 Days, 22 H. 14 M. from the Ca- 
lends of January ; from thence, to the laſt 
Day of March incluſive, are go Days, which 


vue ſubſtract from the above Sum; and then 


find that the Point of Time, when the Moon 
interſected the Path of the Earth, in Con- 
junction with the Sun, was April 21 Days, 
22 H. ER P. M. that is April 22 D. 10 H. 
14 M. 
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Of the Method made Uſe of in the foregoing Calculations, 


14 M. in the Morning.-—Thus it may be 


obſerved, that our Calculation differs only 


23 Minutes from Mr. Whiſton's; which, 

ſuppoſing Mr. Whiſton's to be preciſely true, 
is but a very little, conſidering the Length. 
of Time of 70766 Lunations, or $722. tro- 
mY ſolar Years. 


In Order to know the Day of the Week 
when this Eclipſe happened, we divide 
2089774 Days, the Number of Rotations 
the Equator has made between the fourth of 
the Creation, and that Point, (when the 
Moon interſected the Earth's Path) by 7. 
the Number of Days in a Week, firſt adding 
4 for the firſt 4 extra Days, before the Sun 
began to meaſure Time; and it will give 
298539 Weeks, and leave in Remainder 5, 
F * the fifth Day of the Week. 


Between that Eclipſe and the Full Moon 


Which will happen next Thurſday, Sept. 27, 
there will have paſſed 8954 Lunations — 


EO ee — — —— — 
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We therefore add the Quantity of theſe Lu- 
nations together, and find it to contain 
2116219 Days, 13 H. 22 M. 58 We then 
add 297 Days, to bring it to Oct. 24, after 
ſubſtracting the Julian Reduction for this 
Year, A. M. 5794, it leaves 258 D. 12 H. 
22 M. 5 8. from which we ſubſtract 243, 
the Number of Days from the Calends cf 
January, to the End of Auguſt incluſive 3 
and we ſhall have Sept 15 D. 13 fl. 22 M. 

5 8. P. M. for the Full Moon this Year, in 
Libra, which is according to our Reckoning, 
Sept. 10 D. i H. 22 . F. M. OS, 
to which we add 11, to bring to N. S. and 
then it will be Sept. 27th, at 22 Minutes, 5 
Seconds paſt One in 227 Morning. 


* 


For the 8285 of the Week 21 16219 Days 
Extra Days 4 


— 7 — g02317 Weeks 
) Thuriday 


* 


I now hope I have given demonſtrative F vi- 
dence that what I aſſerted is true, viz. that 
Moſes 
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Moſes has given us an Account of the Place 


of the Sun and Moon at the Creation ; which, 
according to his Chronology, happened at a 
Full Moon, at the autumnal Equinox, in 
the 7o6th Year of the Julian Period. 


T am now willing to join Iſſue with the 
doubting Sceptic, and bring my Cauſe to be 
tried and determined by the diſcerning Pub- 
lic.—I ſhall beg Leave to ſum up the Evi. 

dence of this laſt Calculation hy 


The Matter at Iſſue is, whether Moſes in 
his Hiſtory of the Creation, has given us In- 
ſtruction, where the Sun and Moon were 
placed at that Time lt appears to me that 


he has done it, and I poſtulate it as true, viz. 


that the Sun was placed in Libra, on Oct. 
25, according to the Julian Reckoning, at 
Noon, in the firſt Meridian, on Thurſday 
the fourth Day of the Week. — That the 
Moon was 15 Days old; that had ſhe been 
in Being, ſhe would have been directly in 
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Of the Method made Uſe of in the foregoing Calculations. 


Oppoſition to the Sun, on Wedneſday Noon, 


the third Day of the Week, and in her Node, | 


Oct. 24, according to the Julian Reckoning, 


and that ſhe would then be totally and cen- 


trally eclipſed; and that this happened in 


the Year 706, of the Julian Period. —This 


is the firſt or original Root or Point from 


whence I begin all my Calculations. —The 


Point I meaſure to is a moſt certain One; 
and was obſerved by many Thouſands of Peo- 
ple.—It is the Eclipſe of the Sun which 
happened at London, on a Friday, April 22. 

The Middle of which, according to Mr. 
Whiſton' 8 Calculations, was at nine Minutes 
before Ten in the Morning. — This was in 
A. D. 1715, and we know this Vear was in 


Connection with 6428 of the Julian Period. 
Now as the Moſaic Chronology places the 


Vear of the Creation in A. I. P. 706; if vyd 
ſubſtract 706 from 6428, it will give 5722, 


the Number of the annual Revolutions which 
the Earth has made between theſe two Points; 
which this proved to be exactly true. 


From 
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From this Point to next Thurſday, Sept. 27, 
at twenty-two Minutes paſt One in the 
Morning, there will have paſſed 26444 Ro- 
tations of the Equator, and as much as mea- 
ſured 15 H. 8 M. 5 8. beſides. Now the 
firſt Point of this ſecond Calculation begins 
at London, at the central Point of the total 
Eclipſe, 1715, and ends at 22 Minutes paſt 
One in the Morning, on Thurſday, Sept. 27. 
Between theſe two Points, the Moon will 
have made 895 Lunations— that is, from 
her Conjunction with the Sun, A. D. 1715, 
to her Oppoſition, 1787.— This is the lunar 
Meaſure between theſe two Points. — The 
ſolar Meaſure will be found to agree with it. 
Our firſt Point of ſolar Meaſure is Oct. 2 2 


at Noon, A. I. P. 706, when the Sun en- 


tered Libra, in the firſt Meridian, on Thurſ- 


day the 4th Day of the Week. Our next 


Point is this Day, Sept. 22, when the Sun 
will be found to enter Libra in the Meridian 
of Greenwich, at ten Minutes paſt Four To- 
morrow Morning, A. I. P. 6500. - Between 
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Of the Method made Uſe of in the foregoing Calculations, 


theſe two Points, the Earth will have made 


5794. annual Revolutions through the Eclip- 
tic, which ſhe has performed in 2116214 D. 
16 H. 10 M. and will end To-morrow Morn- 
ing, the 7th Day of the Week or e 
at ten Minutes paſt Four. | 


The firſt lunar Calculation began at the 


original Point, at the Creation, and ended at 


the total Eclipſe of the Sun, A. D. 1715.— 


The ſecond began at the Point where the firſt 


ended, and finiſhed at the Full Moon, Sept. 
27, at 22 Minutes paſt One in the Morn- 
ing,—By comparing the Sum of theſe two 
lunar Calculations, we ſhall find them to 
agree exactly with the ſolar Meaſure, begun 


at the original Point, at the Creation, and 
ending To-morrow at ten Minutes paſt Four 


Here they follow. 


in the Morning. 
Days H. M. | 

Lunar Meaſure 21 16219 13 22 Sunday 

Solar Ditto 2116214 16 10 T hurtday 


14-21 12 
Tt 
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It may be obſerve, that the Difference 
between the ſolar and lunar Meaſure is 4 D. 1 


21 H. 12 M. and wants but 2 H. 48 M. of 
five Days Difference between the lunar and 
ſolar Reckoning; but between Sunday and 
T hurſday, there are only four Days.— It 
muſt be remarked, that the Moon was Full 
one whole Day before the Sun began to mea- 
ſure Time, therefore one Day muſt be ſub- 
ſtracted from the lunar Computation, which 
makes the exact Difference to be 3 D. 21 H, 
12 M. as appears by . theſe Calculations.— 
Does not this prove to Demonſtration, that 
waat I have poſtulated is true? 


Advertiſement. 


1 


Advertiſement. 


"HE following Letters were occaſi 


oned by a Tour of Mr. Heavifide 
and Mr, Penroſe, through Cornwall, 
A. D. 1783, to view and examine, the 
Nature of the Mines, Clifts, Druid Mo- 
numents, and other Antiquities found 
there :—This, as may be imagined, oc- 
cafioned many Obſervations and Re- | 
marks, in Order to account for the di 92 
| ferent Phenomena ſeen, — Hence, Mr. 
Heaviſide, in his Letter to Mr, Penroſe, 
after his Return to London, from Ply- 

mouth, ſent him ſome Obſervations he 
made as he paſſed over the Mendipp 
Hills, with ſome Queries, —The firſt 
Letter is an Anfwer to them, 


= 6 may 
DET EN FE 
To JOHN HEAVISIDE, Es. 


An Anſiwer to ſome Queries propoſed by Mr. 
Heawifide ; whether Ore, Metal, or Ccal 
' were ever found under Chalk ?-Obſerva- 
tions where Ore and Metals are found, with 
Remarks on the Formation of the terraqueous 
Globe. Hor Metals, Salts, &c. were diſ 
ſolved, and reformed at the Deluge; toge- 
ther with the Method by which the different 
Strata were formed. The Flood deſcribed. 


* 


Dear SIR, 


\ 7 OUR Favour, with your judicious Ob- 
ſervations on the Mendipp Hills, I re- 
ceived ; with your Quere whether Ore, Me- 
tal, or Coals are ever found under Chalk ?— 


In Anſwer to which, I obſerve, that I have 


not met with any Account that either of the 
above have ever been found under ſuch a 
Stratum; Coals, as you remark, are found 
under Strata of Stone and Clay, —Ore and 
ra Metals 
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120 On the D ELUGE. LET. I. 


Metals are generally (though not always) in 
Fiſſures of large hard Strata of Stone; which 
Strata were formed and cracked before the 
Metals were depoſited in thoſe Fiſſures 
and Cracks; indeed, Lead is often found in 
crumbling Ground; and Iron ſometimes in 
Floats - the philoſophical Cauſe of which 
require more Room to diſcuſs, than can be 
contained in a common Letter. — Beſides, 
Philoſophers are not yet agreed, how, and in 
what Manner, or by what Agent or Agents, 
this terraqueous Globe was formed—there- 
fore, it will be no eaſy Matter for me to ex- 
plain it in ſuch a Manner as to gain a general 
Aſſent; ſuppoſing my Theory to be true— 
and however fatis factory it may be to myſelf, 
it may not be ſo to others. One great Dif- 
ficulty is, that the Stratum of the greateſt 
ſpecific Gravity is not always the lowermoſt; 
but, when we ſuppoſe, that before theſe dif- 
ferent Strata ſubſided, every Thing was in 
the greateſt Confuſion; and alſo, that the 
greateſt Part of every Stratum, as deep as has 
been examined, (if not the Whole) was in a 
State of Solution; ſo it may appear likely, 
1 85 that 
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| that it 8 in this Wen. till it met 


with a Fluid, of quite a different Nature; 
(which from the great Diſturbance and Con- 
fuſion this would occaſion,) it would let fall 
its earthly Contents, in the ſame Manner as 

we often ſee performed in Chymical Opera- 
tions ; particularly i in the making of Magne/ia 
Alba.—The acid Salt being diflolved in Wa- 
ter, is quite clear and tranſparent; as is alſo 
the Alcaline Salt diſſolved in the ſame Man- 
ner ;=theſe will continue clear and tranſparent 
nearly as long as you chooſe, if you keep 


them ſeparate and apart, but mix them toge- 


ther, and they will immediately become very 
turbid, and let fall a large Sediment or Stra- 
fun ; and after a Time, the incumbent Li- 


quor will become clear again; but if this Li- 
quor is not entirely freed from all its ſaline 


Parts, whether they be acid or alkaline, add 
to it a Solution of the other, they will again 


become turbid, and let fall their Contents, 


and this foties, quoties, as often as this is 


done, till all the earthly Parts are ſubſided. 
Operations of this Kind give us an Idea of 


the Solution of the earthly Parts, which were 
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diſſolved at the Deluge, and again ſubſided in 


different Strata, as we obſerve them at this 


Day : Hence we may underſtand the Cauſe 
why every Stratum is not found to have ſet- 


tled exa#ly according to its ſpecific Gravity. 


Hence alſo we muſt. imagine, that if an 
Exuviæ of Animals or Vegetables were mixed 


-with theſe Fluids, that they would be carried 


down together with the earthly Matter, and 
be mixed throughout the Stratum, in the 
Manner we : find them at this Day. 


T Prong Oblarration we 1 0 find, that Metals 


of all Sorts will diſſolve in particular Fluids, 


as Gold in Aqua Regia, other Metals in 
Aquafortis ;- there are alſo Solvents that will 

diſſolve all Sorts of Salts and precious Stones; 

theſe Liquids, after the Solution, appear as 
clear as pure Water; but on being mixed 
with a Fluid of a different Quality, become 
turbid, and let fall their Contents. Hence 
we may eaſily conceive how the different 
Strata of the Earth were formed, and by 
what Means ſome of the Strata of Stone, 


| Cle. &c. were landed and filled with the 


different 
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a "ASE I of A and 3 
But then perhaps the following Queſtion will 
be aſked—if it was ſo? how comes it that 
Metals did not ſubſide in the ſame Manner, 
and not remain ſuſpended, till after the earthy 
Strata were ſo far hardened as to be 
cracked in different Fiſſures; after which the 
different Metals filled theſe Fiſſures together 
with Spar and other ſaline Concretions of the 
ſame Kind? To anſwer this Queſtion we 
muſt again have Recourſe to the different 


Effects produced by Chymical Operations; 
but it will be proper firſt to explain how 


theſe different Cracks were produced. It ap- 
pears by the Account Moſes gives of the 
coming on of the Flood, that they were oc- 
caſioned, in a great Meaſure, by breaking up 
the Fountains of the great Deep, and' open- 
ing the Windows of Heaven. ) Now it is 
obſervable, that God ſays to Noah, T even 
I, b) do bring a Flood of Waters upon the 


Earth, thereby letting him know that it 
would be a Miracle, performed by God him- 


(a) Gen. VII. 11.—{b) Gen, V. 17. 
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NS . 1 


ſelf, and bew about e to the Me- 
chaniſm of Nature. But then, notwithſtand- 
ing it was brought on by his Order, and con- 

trary to the Mechaniſm of Nature; yet, he 


weuld now, as he did at the Formation, 


make the material Agents perfo: m it. Thus 
he made the interna! Expanſion act with 
greater Power; and by this Means force out 
the Water of the great Deep, through the 
Fountains and Windows of Heaven; ( by 
this Means the Place or Centre of Grivicy 


being altered, and the Cauſe of the-Attrac- 


tion of Coheſion being taken away, they 


| were made to diſſolve and cover the Earth. 


Now the Power of the internal Expanſion 


ine ordered by God to be of a Juft Strength, 


ro throw out the Waters, /o as to cover ihe 


Hill. fifteen Cubits upwards, and no jarther. 
And being then reſtrained by the Agency of 


the outward Expanſe or Preſſure of the Ethers 
and Air=theſc two Powers acted ns in the 
7 _ ſame 


; lc) Theſe Windows of Heaven, according to the Hebrew, are the Cracks 


und Holes in the Earth, which, before this Event happened, were filled 
with the ſame Ethers as fills the Heavens, but were now ſo enlarged, 25 to 
admit the Water through them, 


| care Anne: ies aid at Por Formation. — 
And the Power or Effect of Gravity was 
made to act both within and without the 
Waters, which were then a compleat Globe, 
covering all the earthy. Parts.—The internal 
Expanſion, acting in this Manner, in the 
Midſt of the Glube, forced Gravity to effect 
the ſame outward, from the Centre, as it did 
on the Outfide towards the Centre; ; by theſe 
Means a ſolid Shell of the earthy Parts was 


formed between the outward Surface of the 


Waters, and the inward Surface. After this 
the internal Expanſion till increaſing, and 
by the Cloſeneſs of the earthy Shell, being 


prevented from finding its Way outward, its 


expanſive Force gradually diſtended, the in- 


cumbent Strata, (like a Bladder forceably 
blown) and opened the Cracks and Fiſſures 
more and more, till a violent Exploſion en- 
ſued, which tore the Globe into Millions of 
Fragments, and threw them into every poſſi- 
ble Degree of Confuſion; ſome of them more 
elevated, and others more depreſſed: Hence 


aroſe an indefinite Number of ſubterraneous 
Cons, for many Miles, and ſome for many 


Hundreds 


5 2 N 2 2 BEE 
2 „ SS 4 2 - 

—  - mr Otis * 71 = * — — 2 — — — 

— : - Dr F 2 


* : = 2 2 =&: ESE: n = 2 ER — 
I IC ERIE P — — DDr — ——— — — - — - — 2 — 2 = — * _ 
— — — — 5 . — 2 CI" ae K-44 — N : N a a 
ne Tenn Ten FED nn —— — — — — . — I 2 
2 " \ 
: — — — — mem, > 4 5 2 hoe Bux ct ab Eo nk. EE, Salts - +: © >SEM 
- _ : — CLIC — 1223 — — 12 - - = — 2 — 


= —__—— ——————— 


5 === == - — = = 2 = =. — — — 2 
< H= 1 I N — 8 = p = — K 5 — — 
- P, r : 7 = —_—_ > «a= —— 4 5 At! bY 2. I en 5 22 — 
. - 4 . . — rr It 7 — _ 
hs £.2 _ Os 


Tp... _ — — 
— —— AN 


———_— 833 | 
— nn mmm mmgnmmer 
— — — 


— 
— = 


— — — 
— —— _——_— cy 


41 
* [ j 
747 
11 
L. 
. 
AT 
0 
«1 
| iy 
$ 


EY 2 
2 
. % - 


4 | Tow — — 
. ut; 5 "IC" — - Foot 
—. — — — — — — EE: — — 
2 —— K ˙ ˙ Ä LS 2 — 2 £ 
— — _— ——=> =: - — = — RE 
. : = = — 


7 3 
Sr wu — 


Jy 
— 6s < 4 £4 
— 2 2 2 by 
4 l - 


a * * 
dan a nn ts 
- * W ** r 
. ̃ D; ̃⁰ OVA —— wu ee eee 1 — 
= * * > — CC: L . — —— 5 
* mg bz . 
e 
1 
2 


— SY 
-- 


- 5x n_ —— 
oo —— 2 DEF FR 
2 2 2 — r n S 
rr v , 3 323 — 
AS -- 5 « 


i 

' i 

. 

- XY 
1 
1 
1 * 
i LF: 

1 
a . 
1 1 *t 
| | 7 
. . 
1 N i 
| B08 
: TH Fl 

* Y 


| 
| 
| 
| 
: 
N 
| 
| 
| 
| 


OBA en en me % 


—— — 


——p 7 . 29 


— ever he ove, AO ITED: 


© ps 
— —— —— 
p or ns —— os 


SO 


NN — 
— 


—ͤ ͤ—V— 
— 
— LY 


—U—U — 
— —— — »à[68Z———— In eee 


— — — — —— 


126 On the DEL UO E. LET. I. 


Hundreds of Miles. After this God remem- 
bered Noah, (a) (and uſed the fame Agent then 


as he did at the Formation) and cauſed a 


Wind, or Etherial Spirit to paſs over the 
Earth, which quieted the Waters, and made 
them recede, 0 and by this Agent he alſo 


made Gravity to act again, towards the Cen- 


tre, till the Waters were forced to their pro- 


per Place, where the gravitating Ethers, (as 


God commanded) ) /hut the Sea with Doors, 
when it brake forth, it had iſſued out of the 
Womb ; when he made thick Darkneſs a fwad- 
ling Bond for it; and ſaid, hitherto ſhalt thou 
come, and no further: Here ſhall thy proud 


Waves be flayed: Here is 4 Bound ſat that 


they may not paſs over; that they turn not 


again 70 cover the Earth. 


Having in ſhort explained the coming on 
the Waters of the Deluge, the Deſtruction 
of the Earth thereby, and its Reformation ; 
ſhall now endeavour to anſwer your Queſtion, 
why the Metals did not ſubſide with the 

: earthy 


| ® Cen. VIII. DA This is a literal Tranflation of the Hebrew. 
| (f Job. XXXVIIL 8, 9. 
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earthy Matter, but were placed in the Fiſ- 
ſures we now find them, which muſt have 
been done after theſe Fiſſures were formed? 


In the firſt Place it muſt be obſerved, that 
Metals require a ſtronger Menſiruum than mere 


Water, to diſſolve and take up their Parts: 


and alſo that they are ſeparated from one ano- 


ther with greater Difficulty ; and Salts or 


Gems, require ſome of the watery Parts to 
be evaporated, before they will run into 
| Chryſtals, or ſeparate from the Liquid; be- 
ſides: as they require a Menſtruum faturated 
with proper Salts, before they will be diſ- 


ſolved, and ſuſtained in them; ſo. they muſt 
alſo meet with another Menſtruum, well 


ſtocked with Salts of an oppoſite Nature, be- 
fore they will let their Contents fall again, 
and perhaps might require the additional 
Heat which the Waters received from the 
internal Fire to do it. Hence the metalline 
and chryſtalline Particles, might not ſeparate 
till the greater Part of the Water was run off 
the Earth, when they were forced into the 


Cracks and Fiſſures.— Thus, we obſerve, 


that 
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that Gold i is diſſolyed by Aqua Regia, a * 
ticular faline Fluid! whilſt all other Metals 
are diſſolved by Agua fortis. Hence, Gold 
is found often in the Earth or Sand, pure, 
and without the Mixture of other Metals; 
but Silver, Tin, Lead, Copper, &c are of- 
ten found mixed, and incorporated in the 
fame Maſs ; to which generally is added Spar, 
which from its Tranſparency, angular Form, 
&c. appears to have Shot, and to be formed in 
the ſame Manner as (other) Salts.— Quere, 

Are not Diamonds formed after the ſame 
Manner? — Now, if the different Strata of 
the Earth were formed as above deſcribed, 
it ſeems natural to imagine, that they would 
carry down with them the different Exuvie, 
as Shells, Vegetables, Wood, Bones, &c. 
which were contained therein, though of 
different ſpecific Gravities to the Strata ben 
formed ; and there remain mixed with the 
Strata, in the ſame Manner as they are now 
„ 8 | 


| Meets do your Defire, I have ſent you 
ſome ſhort Hints of my Ideas concerning the 
Deſtruction 
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Deſtruction and Reformation of this terra- 
queous Globe; the Errors you find therein, 
your ſuperior Judgment will eafily correct ; 
and what they are, let me know in yours next 


Ae, | 


Jam, 
DEAR SIR, 
Your obliged, 
And obedient, 
Humble Servant, 
| F 9 enrofe. 


' STONEHOUSE, 
Aug. 1, 178g. 
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To F PENROSE. Evo: 


Mr. Heaviſzde's Anfaer to the former Letter, 
with his Remarks thereon ; together with his 
Theory of the Deluge. That he cannot think 
that the Farth underwent a general Diſſo- 
lution, at that Time; that he believed the 
central Nucleus was Fire; with Objections 

to the Diſſolution of the Earth at the Deluge. 


DAR SIR, 


Am much obliged to you for your Anſwer 
[| to the Quere in my laſt; it was a ſudden 
Queſtion which aroſe in my Mind on ſeeing 
thoſe Hills; and I neither did, nor do, re- 
collect ever to have met with it in the Courſe 
of my reading; and if it has never been 


touched upon by any Naturaliſt, it ſeems very 


ſurpriſing, for it appears to me to be well 
worthy the Obſervation of one.—To give a 
Reaſon why Metals may not be equally found 
under Chalk, as under Stone, may not indeed 
be ſo eaſy, as tis to make the Obſervation.— 


* 


. — . b - 7%. | 4 — ——— reg enecr— ng 
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I muſt alſo thank you for the Trouble you 
ſuffered that Quere to cauſe you, by explain- 
ing your Theory of the Earth, and defiring 
my Opinion of it.— But, really, Sir, my 
Opinion in theſe Matters is of very little 
Value; for to tell you a Truth, my reading 
has always been deſultory and varied; for as 
Objects preſented themſelves to my Mind, I 


purſued them either till I was tired of them, 


or new ones ſtarted to turn the Current of 
my Thoughts another Way : But I never 
ſtudied any Science methodically or ſcienti- 
fically, nor ever had any one to encourage or 
aſſiſt me in any Purſuit I entered upon; ſo 
that you muſt not expect any regular, well- 
digeſted Syſtem from me: However, as you 
defire it, I will give you my Thoughts juſt 
as they ariſe at this Moment of my Writing ; 


but, not having Leiſure to digeſt them, will 
probably be confuſed enough. —Firſt, then, 


J muſt tell you, that I agree to your Theory 
in Part, but not wholly ; becauſe I do not 
think that the general Diſſolution of the 
Earth, at the Deluge, (which you ſuppoſe} 
either did or could take Place; nor could it 

1 have 


. Lite CSE E 


. $a IE. LL: 


— 
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have produced the preſent Appearances, if it 


| had.—But that a partial Diſſolution of the 


earthy Parts, Sand, Gravel, &c. &c. was 
cauſed by it, I readily aſſent to; yet I cannot 
think that the immenſe Bodies of Rocks that 
now exiſt in the World, were ever  fluore 
ſince they were firſt formed at the Creation. 
My own Idea is in ſhort this; when the 
World was firſt formed out of the chaotic 
Matter, the central Nucleus was Fire, and 
that it was encloſed in a Shell or Caſe, 
formed of ſome of the. heavieſt Particles, ſuch 
as Marble, Stone, &c. and that the other 
component Particles took their Places, not 
indeed exactly according to their ſpecific 
Gravities, but perhaps nearly fo; that the 
Waters drained off into the hollows, or 
loweſt Parts of the Surface, and formed the 
Sea, —That at the appointed Time, this cen- 


tral Fire burſt its fony Shell, with a violent 


Exploſion, and was one great efficient Cauſe 


of the Deluge. And as this Earth or Cruſt 
muſt neceſſarily have been fhinneſt, where 


thoſe deep Hollows had been made to re- 
ceive the Sea, fo probably thoſe Parts would 
| | | firſt 


9 
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firſt yield to the Force of the Exploſion, and 
be thrown fartheſt from the Center, as being 
lighteſt, and conſequently form the higheft 
Parts of our preſent Globe, ſuch as the An- 
des, Alps, &c. and (if you pleaſe) the Moun- 
tains of Cornwall; all of which are of Rock. 
That the violent Agitation of the Waters, 
cauſed by this Exploſion, would, in many 
Parts, waſh much of the earthy Particles 
which covered theſe Rocks in their priſtine 
Situation, from them; and thereby leave 


them in the naked State we now ſee them 22 


many Places: but that in others, where, the 
rocky Shell was not forced up quite ſo high, 
it remains covered with the different Strata 
of Sand, Shells, &c. much in the ſame Man- 
ner as it did when it originally made a Part 
of the great Baſon which contained the Sea ; 
which ſeems to me to be a very natural Solu- 


tion of the Phenomenon of Shells, &c. being 


found even on very high Mountains; and 


different Sorts of them in different Places; 
as we now find that the different Sorts of 


Shell-fiſh, as well as others, are found in 
much greater Quantities in ſome Parts of our 


Seas than in others. On 
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On this Principle it is likewiſe eaſy to con- 
ceive, how thoſe Fiſſures were cauſed in the 
hard Rocks of Cornwall and Derbyſhire, &c. 
which are now filled with what they call the 
| (Metallick) Load: but whether that Load 
was originally in the State it is now found, 1 
very much doubt: My own Opinion being 
rather that they have been gradually formed 
by the Admixture of certain impregnated 
Fluids, with earthy Particles properly adapt- 
ed to receive them, and become the Baſis of 
oy pies Subſtance. 


And what inclines me to this Opinion, 
and confirms me in it, is my own Obſcr- 
vation of the Formation of what are vulgarly 
called Plumb-pudding Stones ; which I have 
ſeen in the State of Joe Gravel, and watched 
it through all the Gradations between that 
and the hardneſs of a Granite: I have alſo 
ſeen a ſmall Ruby, in the Center of a Dia- 
mond, which inconteſtably proves that the 
Ruby was formed before the conſtituent Parts 
of the Diamond, which muſt then have been 
in a Fluid or ſoft State, for otherwiſe they 

could not have ſurrounded and encloſed it. 
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But to return, and give you my Objections 
to Part of your Theory; if, as you ſuppoſe, 
all the terraqueous Globe was in a State of 
Solution at the Time of the Deluge, how 


could the Rocks of Marble and Granite, ac- 


quire ſuch great Hardneſs and Solidity, in fo 
hort a Space as one Year, to admit of being 
cracked and ſplit as we now fee them.— 
Would they not rather have admitted of be- 
ing arched or bent, as being in a ſofter State? 
But, admitting for Argument's Sake, that 
they could have acquired ſufficient Hardneſs, 
what Force, or what Cauſe could have been 
applied to them ince then, ſufficient to crack, 
break, and tumble them about in the won- 
derful Manner we now ſee them? You will 
obſerve, that we ſo far agree about the For- 
mation of Ores, in theſe Cracks, as to ſup- 


poſe them formed there, ſubſequent to thoſe 
Cracks : But whether you will agree with 


me, that they were formed upon a Matrix 
of earthy Particles, by Impregnation from 
Fluids, I know not; but frather think you 
will, from the Inſtance you properly bring 


of Spars being found among them, which 


every 
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every one knows are formed from aqueous 
Particles, loaded with what may properly 
enough be called Saline ones. 

Thus, my Dear Sir, you have a haſty 


| Sketch of my Philoſophy, the Product of the 
firſt leiſure Hour I have had ſince my Return 


to Town. 


Jam, 
Dr AR SIR, 
Ye our very obedient, 
| 6 much obhiged Servant, 


J. HEAVISIDE. 


Prince's-Street, Oct. 10, 178g. 
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To JOHN HEAVISIDE, Exe. 


Facts which prove that all Parts of Europe, 
Aſia, Africa, and America, the Exuvie of 
Animals and Vegetables, particularly Sea 
Shells, are found in different Strata of Stone, 
both on the Tops of the higheſt Mountains in 
the World, and alſo at the greateft Depths 

that have been dug below the Surface of the 
Earth. — Some farther Account of the De- 


luge. 
Dear SIR, 


HOUGH we cannot exactly agree in 
our Ideas about the Formation of the 
Earth, at the Creation, and the Deſtruction 


(as I ſuppoſe) and Reformation of it at the 
Deluge; yet the genteel and impartial Man- 


ner in which you mention your Objections, 
ſhews that Truth is your Object.— And, I 
am ſure, that no one, who reads your Ob- 
ſervations, but muſt think (notwithſtanding 
what you ſay) that you have made ſome Pro- 
ficiencies in the Study of Natural Philoſophy, 
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I believe you have been teazed enough al- 
ready, to know that it is my Hobby- Horſe. 


As Uncle Toby had his, ſo I have mine; 
for when Philoſophy is once made the Sub- 


ject of Converſation, I dont know when to 
have done with it ; and therefore, I ſuppoſe, 
you will defire no more on the Subject; if 
ſo, throw this in the Fire, and trouble your- 
ſelf no more about it. 


It gave me great Satisfaction to find that 


your Ideas agreed in Part with mine; but 


you ſay you cannot think with me, that 
<* there was a general Diſſolution of the Earth 
at the Deluge, and that the immenſe Bo- 
&« dies of Rock that now exiſt, were ever in 
* a fluid State, fince they were firſt formed 


BT. gt- the SEE: 


The Way to come at the Truth of what 


we have not ſeen, or don't know for certain, 


is to apply to Matters of Fact, Experiments, 


and the natural Phenomena of Nature.— On 


examining this Earth, in all Parts of the 


World, in America as well as Europe; Afia, 
and 
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and America; from the Tops of the higheſt 


Mountains, to the deepeſt Places that have 


been dug in the Earth; we find it is com- 
poſed of different Strata, as Sand, Gravel, 
Stone, Clay, &c.—In all theſe Strata are 
found Exuvie of Animals and Vegetables ; 
particularly Sea Shells, in large Quantities.— 
Does not this prove, that theſe Shells, &c. 
were mixed with the Subſtance of the Stone 
and other Strata, when they were in a fluid 
State ? ; 


This could not happen at any Time, but 
at the general Deluge.—And (as was obſerved 


before) that, as they are to be found in great 


Part of the Strata, from the Tops of the 
higheſt Mountains, to the greateſt Depths in 
the Earth; all muſt be diſſolved. The find- 
ing Skeletons of Elephants, and the Horns 
of the Mouſe Deer, here in England, ſeems 


to prove that theſe Strata, wherein they 


are found; were in a State of Solution when 
theſe Relicks were there depoſited ; and alſo 
that the Deluge was univerſal. —How is it 


poſſible for a Flood of Water, many. Feet 


deep, 
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deep, to be partial on any Part of the Earth ; 
it is well known that Water will give Way 
to Preſſure, as may be obſerved by Pumps 
and Hydroſtatic Machines, &c.—Therefore, 
as the Preſſure of the Atmoſphere is uni- 
verſally alike all over the Globe, (allowing 
for the Difference between the Heat at the 
Equator, and the Cold at each Pole) the 
Water muſt be forced equally round it.— 
This being the Caſe, we may reaſonably ſup- 
_ poſe, that theſe Relicks muſt be brought 
from other Climates, to this Place; neither 
one of them being an Inhabitant here. — 
Large Trees are alſo found in ſome of the 
Northern Latitudes, which are ſo cold as not 
to admit a Shrub to grow. 


Moſes, in his Hiſtory of the Flood, as 
before obſerved, tells us, that God ſaid, J. 
even I, do bring on a Flood of Waters on 
the Earth. — Hence we are informed, that it 
was brought on by the immediate AF of God 
 humſelf, and not acco rding to the Agency of 
Nature. 
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Nature. Now though God brought it on 
contrary to that Agency, which he had eſta- 


bliſhed ; yet he, made Uſe of his material 


Agents, both to bring it on, and to carry it 
off.— Thus we find that Moſes, in his Hiſ- 
tory tells us, that the Method God ordered 


was 7o break up the Fountains of the great 


Deep, and open the Windows of Heaven. ( 


The literal Tranſlation of the above Paſſage 
is, That all the Openings of the great Deep, 
through which the Fountains flowed, and 
the Holes and Cracks through which Air, 
Steam, or the internal Expanſion or Heaven 
paſſed, were enlarged, ſpread abroad, and 


broke up.—Alſo that there was a very great 


Rain.— From all which it may not be im- 
probable, but that the Shells, and different 
Parts of Animals and Vegetables, ſo found, 
were appointed as an undeniable Evidence, 


to the /ateft Poſterity, that Moſes's Hiſtory 


of the Flood is true, 


The Method made Uſe of was, (as he in- 
forms us) to increaſe the internal Expanſion 


5 and 
(8 Gen. VII. 11. 
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and Rarefaction, ſo as to force out the Water 
from the Deep, through thoſe Openings 
which became larger continually, and reſiſted 
| leſs, as the Centre of Gravity was altered, 
by leſſening the compreſſing Force without, 
and increaſing the expanſive Force within. — 
Thus the Attraction of Cabeſiun was taken 
away ; hence the Parts of Stone, &c. became 
looſe and eafily diſſolved, and were moved, 
and by the Force of the Water belaw, mixed 
with it and carried away, —The Expanſion 
below continuing and increaſing, till it had 
forced the Water fifteen Cubits upwards, a- 
bove the higheſt Hills, which were covered 
and hid. 


By this Deſcription of the Agents, you 
may obſerve, that I agree with you in think- 
ing, that there is a central Fire within this 
Globe, which I take to be the firſt Agent in 
all the Operations of Nature.— The late 
Earthquakes have ſhewed us ſomething of its 
Effects, by which were thrown out hot Wa- 
ter, and burning Sand, &c.—Is it not pro- 
bable that this central Fire may be made, by 
God, 
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God. the Agent, which, at the laſt Day. 
may deſtroy this terraqueous Globe, with its 
Inhabitants ?-Indeed this central Fire, which 


you mention, appears to be the cauſe of our 


Lakes and Springs, d) both hot and cold — 
Is it not probable that it aſſiſts to increaſe 
the Fertility of the Earth in ſome Places 
more than in others. The Parts of Italy ſo 
much damaged by the late Earthquakes, as 
well as by former ones, are allowed to be 


ſome of the moſt fertile Places on Earth: 


Can there be a Doubt but that Earthquakes 
are brought on by Steam ariſing from this 
central Fire. () It is obſerved, that after long 
continued Froſts, that the Thaw, generally, 
if not always, proceeds from below: Do 
not theſe Efluvia from below, cauſe the 
Drains, &c. to ſmell before Rain? Has it 
not alſo an aparent Effect in ſinking the 
Quickſilver of the Barometer, by its Force 
upwards, abating the Preſſure of the At- 
moſphere ? Without this, how will yeu ac- 
count fer the Difference of Cold under the 
_ ſame Latitudes, as Nee, Hngfes, 0 
Bay, 


(n) See Letter, XVI, (i) Michel, on Sends Part 8 —Whuthurſt, C, XII 
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Bay, Sc. which are in the fame Latitude as 
England, and yet the Cold much more in- 
tenſe?— Unleſs you will ſuppoſe: that the 
Shell of the Earth, under theſe Places in 
America, is thicker and cloſer than it is here 
in England, and thereby the Heat of the 
Fire and Steam below, are prevented from 
having ſo great an Effect on it. 


J have now given you a ſhort Narrative of 
my Theory of the Deluge, and how it was 
brought on.—Moſes in his Hiſtory gives but 
a ſhort Relation about its going off, and the 
Reformation of the terraqueous Globe; which 
indeed he had no Occafion to do, as he had 
been ſo particular before in his Hiſtory of 
the Creation and Formation of the antidilu- 
vian Earth; which I ſhall explain in my 
next Letter, as I have already run this to a 
great Length, —He only lets us know that 
God did not forget Noah, or ſuffer him to 
be deſtroyed, but that he cauſed a Wind or 
gravitating Ether to paſs over the Earth, by 
which the Waters were aſſuaged, or as it is 
in * Hebrew, che Waters were forced down, 


. Hen. 
Stonehouſe, Sept. 27, 178g. | F. PENROSE, 
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To JOHN HEAVISIDE, Esg. 


Original Names ideal. —The Reaſon why it has 
been aſſerted, and generally believed, that 
the Scriptures do not ſpea: ſtrictly true, with 
Regard to Philoſophy, on the Motion of the 
Sun, Earth, Ic. but is accommodated to 
vulgar Apprebenfions.— The Moſaic Account 
of the Creation, and Formation, of this 
Stem; deſcribing the Agents, which carry 


on the mechanical Operations of Nature; 


together with ſome Eætracts from Sir Iſaac 
Newton, ro ſhew that he ſuppoſed the 
Agents of Nature to be the” ſame as thoſe re- 
vealed in the Scriptures. ; | 


DEAR SIR, 


CCORDING to the Promiſe in my 

laſt Letter, T have herewith ſent you 

my Theory of the Creation and Formation of 
this terraqueous Globe.— The Inſtruction 


for doing it, I have taken from the Moſaic 


Hiſtory, which Moſes tells us came from 
Fehovah himſelf. —Indeed we have no other 
T | Account 
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Account of this grand Affair, therefore let 


us examine it with the ſame critical Strick- 


neſs we would any other Hiſtory, —If we 
find this Hiſtory confirmed by all the Parts 


of the terraqueous Globe, and alſo by all the 


Phenomena of the Sun and Moon, &c. why 
ſhall we not believe it ? * 


It is RR by the learned in general, and 
by Antiquarians in particular, that original 
Names, (in all Languages) were ideal, and 


gave an emblematical Repreſentation | of the 


Thing ſignified thereby.— Thus in Latin, 
Candelabrum ſignifies a Candleſtick. —This 
Word is compounded of Candela, a Candle, 


and Labrum, a Ciſtern or Socket to contain 


a Candle; ſo that it was expreſſive, that 
this Inſtrument was to contain a Candle ;— 
In Engliſh it is a Candle-ſtich, denoting that 
it was then made of a Stic or Wood, and not 
of Silver or other Metal as it is now. We 
are informed by Moſes, that the Names given 


by God, by Adam, by the Patriarchs, or by 


Himſelf, | 


See Introduction. 
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Hiniſelf, were all ideal, and expreſſed the 
Reaſon why the Name was given. 


Thus, when Moſes aſked the Lord, what 
he ſhould ſay was his Name, 0 God ſaid un- 
to Moſes, I am, that I am; thou ſhalt ſay, I 
AM has ſent me unto you, JeHoVaH.—This 
is the incommunicable Name given by God 
himſelf; and though it contains but four 
Letters in the Hebrew, (the ſmall Vowels 
being added to affiſt the Sound) yet it is ſo 
comprehenſive and expreſſive, as to require 
a Sentence to explain it, which, with all 
Humility, I ſhall endeavour to do, viz. The 
eternal ſelf-exiſting Being, who was, and is, 
and is to come.—Moſes alſo informs us, that 
Adam called his Wife's Name HoVaH, Eve. 
This is a Participle paſſive, from HIaH vit, 


to live, ſignifying Life giving, or, as we are 


told, becauſe ſhe was to be the Mother of all 
Living ; or the Perſon from whom all Poſ- 
terity were to derive their Being. We alſo 
find, that God not only gave ideal Names, 
but alſo _ he ordered thoſe Names to be 

changed 


(k) Exod, III. 13, 14. 
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changed on particular Occaſions, when the 


Alteration in Condition required it.—Thus 


Abraham from Abram, that is, from high 
Father, to the Father of a great Muſtitide, 


to expreſs and be a Memorial of the Promiſe 


which God made him. — That Tie //-1/d be 
the Father of many Notions. \' God alſo al- 
tered the Name of jacob to Iſrael, &c. (m) If 
theſe Examples arc not ſufficient to ſatis fy any 
Inquirer, let him conſult the Scripture Names 
at the End of Cruden's Concordance, and, I 
believe, he will want no more Examples? 


For the above Reaſon, I ſhail give, (to- 


gether with the Moſaic Hiſtory of the rea- 


tion) a literal Tranſlation of the Meaning of 
the Hebrew Words as they occur. — If it 
don't give you Inſtruction, I think it will 
add to your Amuſement. —But before 1 do 
this, it will be proper to take Notice of a 
general Notion which has prevailed for abuut 
the three laſt Centuries, viz, That Moſes, 
when he gives an Account of the Creation, 
Deluge, or Motions of the Heavenly Bodies, 

| does 


(1) Gen. XVII. z.— (m) Gen, XXXII. 28. 
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does not ſpeak philoſophically true, but ac- 
commodates himpelf to the vulgar Apprehenfions 
of Men, to fuch Points of natural Philoſophy 


as they were not able to comprehend. 


Now, in Anſwer to this, it is confeſt, in 
general, that there is a great deal of Geogra- 


phy, of authentic Hifory, and Chronology, in 


the Bible, Its Hiſtory, its Chronology, or 


Philoſophy, muſt be in Fact as true as its 
Theology ; for to ſpeak falſe in any Caſe 


whatſoever, or, if we ſuppoſe that any Part 


of the divine Word to be erroneous, it ſo 
far ſhakes the Authority of the reſt. —If we 


believe his Hiſtory of the Iſraelites to be 


true; why ſhould we diſbelieve his Hiſtory 
of the Creation ? eſpecially if the Phenomena 
of the Sun and Moon, and all Nature con- 


firm it. 


Let us now enquire, why it was ſuppoſed 
that the Scriptures did not ſpeak ſtrictly true, 
with Regard to Philoſophy. —By this In- 
quiry we ſhall find, that about Three Hun- 
dred Years 80, Copernicus public his Ac- 

count 
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count of the Solar Syſtem, (which was no 
other than a Recovery of what was before 
maintained by Pythagoras, and other ancient 
Philofophers.)—For ſome Centuries before 
this, there had reigned an univerſal Ignorance, 
with Regard to the Sciences, —The Church, 
which was then that of Rome, had not, nei- 


ther did they underſtand any other Scriptures 


but the vulgar Latin; which, according to 
their Apprehenſions, aſſerted, that the Earth 


ſtood fill, and that the Body of the Sun 
moved, roſe, and ſet.— Copernicus and his 


Followers proved beyond Diſpute, that it 


was not the Sun, but the Earth which moved. 


This being the Caſe, and theſe learned Ec- 


 elefrafticks not being able to read and underſtand 


the original Hebrew, (which ſpoke the con- 
trary) were forced to give up the Cauſe, and 
to ſave Appearances, to cover their Ig- 
norance, and to prevent farther Inquiry, they 
contrived to get it aſſerted, and preached from 


the Pulpit, that the Scriptures did not ſpeak 


philoſophically true, but that Moſes did ac- 


commodate himſelf to the Apprehenſions of 


the Vulgar.— Mankind "_ thus educated 
and 
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and taught with their firſt Ideas, no Body 


ſeemed to doubt it. 


Moſes, in the firſt Chapter of Geneſis tells 
us, that the World was not eternal, but that 
in the Beginning God created the Heavens 
and the Earth.—After this he goes on to let 
us know, what Time God was forming it, 


and what material Agents he made uſe of for 


that Purpoſe.—He tells us that the Earth 


was created without Form, and had a Void or 


Hollow in the Midſt of it.— That the Faces, 
(plural) or Outfides of it were covered with 
Darkneſ5.—That the firſt Thing which God 
did, was for RUaCH, his Spirit, to cauſe a 
Motion, or Wind, or Preſſure, amongſt the 
Darkneſs on the Outſide of the Waters. 


The next Word, McRaCHaPHeT, deſerib- 


ing the Motion to be of the vibrating Kind, 


backwards and forwards, like the Waves of 


the Sea, preſſed by Wind, or the Breath of 


an Anima], or the Hovering of a Hawk over 
his Prey; and God ſaid let there be Light. 


Here 


Hence appears the Abſurdity of Perſons explaining written Laws they 
cannot read aud underſtand, 
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Here it may be obſerved, that it was not a 


new Creation, but God ſaid /ef there be Light; 


or let this expanſive Struggle or Conflict con- 
tinue till it produced Light—and there was 
Light; and God ſaw that the Light was 
good, or according to the Hebrew Signifi- 
cation, that it was compleat, and fit to an- 
ſwer all the Purpoſes it was deſigned for.— 
The Hebrew Name is AUR, a Particle paſ- 
five from JAR, to flow like a River, to ir- 
radiate, to expand; as a Subſtantive a Splend- 
or, an Irradiation, a continual F lowing or 
Motion. —Thus we find that the Name given 


to this Subſtance, (which was before called 


CHeSHeC, Darkneſs, Stillneſs, Inertneſs, 
Sluggiſhneſs) was of a quite different Quality 


to what it had been before, which was Stillneſs, 
Inertneſs; but this, a continual Flowing, 


like a River, Motion itſelf, or the moving 
Agent.—Hence it may be obſerved, that the 
Darkneſs which ſurrounded the terraqueous 
Globe, was divided into two Parts, viz. 


_ RUaCH, Spirit, Wind, or Air, in Motion, 


which cauſed Gravity and Compreſſion, and 
AUR, Light, which gave Motion, and irra- 
diated. 
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diated. That God placed the Earth between 
the Light and Darkneſs, fo that Light was 
on one Side of the Earth, and Darkneſs on 
the other. That God called the Air on that 
Side of the Globe which was covered 
with Light, JOM, Day, or Tumult, from 
the violent Agitation or Struggle there car- 
ried on between the two Parts, Light and 
Darkneſs.—The State of the Air, on the op- 
poſite Side of the Earth, he called LaILaH, 
Night, Inactivity, Laſſitude: Hence, on that 
Side of the Earth which was Day, there was 
a continual Struggle, or Conflict; and on 
the contrary Side, Night, or Tnatttvity 
That by cauſing the Globe to make a Rota- 
tion all round, there was * and Morn- 
ing, or one Day. 


On the ſecond Day we are told that God 
ſaid, Let there be a Firmament or Expan- 
fon in the Midſt {void} of the Waters, and 
* [et that be an Inſtrument and Cauſe to di- 
vide between the Waters and the Waters.” 
Thus let the Motion between the Light and 

Darkneſs incomes, and by their Struggle and 
| U — 


. 
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Conflict, cauſe an Expanſion or Firmament; 
which Expanſion, we are told, was the In- 
ſtrument God made uſe of to ſeparate or 
make to gravitate the earthy Parts from the 
Waters, and ſo form the Shell; which Shell 


of Earth when formed, ſeparated and made 


a Diviſion between the two Waters, viz, 
thoſe on the Outſide, under the outward Fir- 


mament, and theſe Waters on the Inſide of 


the Shell, above the internal Expanſion, in 


the Midſt of the Waters. — After the Expan- 


ſions between the Light and Darkneſs had 


begun to perform the Office they were de- 


ſigned for, God gave them new Names to 
denote their Office. — He now called them 
Heavens, () SHe MIM, that is the Placers, 
the Diſpoſers, the Agents; alſo SHeCHeKIM 
the Conflictors.— Theſe were God's Agents 
under him, whoſe Power he lets us know 


their Names repreſented. —Thus ended the 


ſecond ds F: 


-(n) Pſalm 89, 37. 


On 


Saint Paul tells us, Rom. I. 20. That the gil Things 
of him from the Creation of the World, are clearly ſeen, being un- 


: pe by the — that are made, even his eternal Power and Cod- 
220111 head. 
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On the third Day the Action of the Ex- 
panſion or Firmament, in the Midſt of the 
Waters, ſtill continuing and increaſing. by 
being ſurrounded and pent up within the 
Shell 


head.—In the Margin of our Bible, the Tranſlators have re- 
ferred us to the XIX Pſalm, as the Place where the Scrip- 
tures have pointed out to us thoſe Parts of created Nature 
which do it: I ſhall therefore give the firſt ſix Verſes of that 
Plalm, which differ little from the Engliſh Tranſlation, ex- 
cept being more literal. | 


Verſe iſt, © The Heavens, as Books, repreſent to us, by 
« their Numbers in Circulation, (a) the Glory of God; and the 
“Firmament ſheweth his handy Work, or his Strength and 
& Power.” —(Thus, Job XXXVII, 18, we are told, that 
X the Skies © or TR: are ſtrong as a Molten Looking-Glafs.} 


2d, Day unto Day cauſes his Decree to be 3 abroad, 
Wl * and Night unto Night the Knowledge of Fehovah. * 


gd, * Neither Words or * are in them; let their 
Sound be attended to!“ 75 | 6 | 


4th, 5 Their 8 goes out over the whole Earth, and 
« their Fulngſs (b) unto the End of the World. —The Place. 
4% or Tabernacle for the ſolar Light (o) is 3 out in them. 


| 5th, Which like a Bridegroom coming out of his 
| 66 Chamber, 
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Shell of Earth and Waters, it bur/# the Shell, 
and got Vent, by which the outward Waters, 
(after the Rupture) were preſſed down by the 
Firmament, to join thoſe below, within the 

Shell 


6 Chamber, and triumphs as a ſtrong Man, 1285 the great 


& Man JN to run a Courſe,” 


6th. * His going forth is from the End of the Heavens, 
& and his Circuit unto the Ends of it; and there is no 7 hung 
nor Place hid from the Heat thereof.” 


Obſervations on the Words which d ifer from the Eigliſi Tra- 


lation. 


(a) The Hebrew Word tranſlated declare, is MeSeFRIM, 
not a Verb, but a plural Noun, agreeing with SteMIM, 
Heavens, and derived from SaPeR, which according to Ave- 
narius's Lexicon, ſignifies 4 numeravit ordine, recenfit per Gyrum, 
et Circulum;”” to number according to Order, to declare, as 
in a Book, to number by a Circle,-As a Noun, a Book, 2 
Numeration, a Scribe. 


(b) MeLIHiM, tranſlated Words are derived from MeLaH, 
which ſignifies Fulneſs, not Words.(*)—The Hebrew Words 


are DaGNoTH, JetioVatl, which is literally the Knowledge 


of Jehovah; but in the Engliſh Tranſlation it is, Jreweth 
Knowledge. 


(e) SHeMoSH in the Engliſh Tranſlation is often ren- 
* N dered 


Shell of the Earth, which was before occu- 
pied by the Expanſion, and thus, as Moſcs 
informs us, the Waters were gathered to one 
Place; the Abyſs, but not to the Centre of 

the 


dered Sun, as it is in this Place, though it never ſignifies the 
Body of the Sun throughout the Whole Bible; but the Sun, 
Beams or Light proceeding from the Sun.—Whenever the 
ſolar Fire or Body of the Sun is mentioned in Scripture, it 
is called CHaMaH, and the Body of the Mocn is called 
LIBNaH. Thus, Iſaiah XXX. 26.—“ The Stream of Light 
« of LIBNall, tec Moon, ſhall bc as the Stream of Light of 
& CHaMall, he Sun, and the Stream of Light of ChiaMa 1 
% ſhall be ſevenfold.” — The not making a proper Diſtipction 
between theſe two Hebrew Words, has beer: the Occaſion 
of great Confuſion, by attributing Motion to the dun, and 
not to the Earth, (which is contrary to the Words of the 
Scriptures) and has given an Opportunity to the ſelf. luffic ent 
and conceited Deiſt, to ridicule them. — Thus in the Engliſh 
| Tranſlation, the Sun is ſaid to 71fe and ſet; but this is not 
found in the Hebrew; in thoſe Places it is SHcMoSH, the 
Solar Light, which is ſaid to fþring out, and the Solar Light 
to go off, —Thus, 7oſhua, X. 12, The SHeMoSH, the Solar 
Light, is ſaid to be ſilent, or not to go off, but to remain ſtill 
on Gibeon,—And IaReCH, the Lunar, or reflected Light 
(this Word ſignifies Eluvia, Odour, or reflected Light, from 
a Body, as Canticles II. 13—V. 10, and 1 Sam. X XVI. 19, 
is the very ſame Word, of the fame identical Letters, which 
in the Margin of the Engliſh Bible is tranſlated Smell from 
the Moon, in the Valley of Ajalon. | 


Henee, 
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the Earth, which Place (I think with you) 


was and is always occupied by Fire.---Hence, 
as Moſes informs us, by the going down of 
the Waters, the dry Land appeared. 

wy 225 


Hence, we find, in this Miracle, that neither the Motion 
of the Sun, Moon, or Earth is mentioned, or at all con- 
cerned about it: It was only the Solar Light and the Lunar 
Light which remained in both thoſe Places, till Zofhua had 
deſtroyed his Enemies.— It was a ſupernatural Light that 
remained there! as a ſupernatural Darkneſs had before re- 
mained in Egypt for three Days, (a Darkneſs that might be 
felt ! ) whilft the Children of Ifrael had Light in their Dwel- 
lings, Exod, X. 21, 22, 23. Yet we have not the leaſt 
Reaſon to ſuppoſe that the Earth ſtood ſtill all this while, — 
We are told the contrary, that this Miracle of Darkneſs re- 
mained three Days, or whilſt the Earth made three Rotations 
round its Axis.—As, the Earth did not remain fill or ſtop 
her Motion, whilſt this Miracle of Light and Darkneſs was 
performed in Egypt, why ſhould we ſuppoſe it aid while a 
Miracle of the ſame Kind was performed on Gibeon? Had 
that been the Caſe, the whole ſolar Syſtem muſt have been 
diſordered ! which would have anſwered no End; it was as 
much a Miracle without it.— That it did not is evident from 
our Aftronomical Calculations of Eclipſes, Equ noxes, &c. 
for there is not one Minute of that Day deficient. 


Thus we find that SHeMoSH, the ſolar Light, and 
IaRe CH, the Lunar, or reflected Light, remained ftill, with- 
out Motion, in both theſe Places, in a miraculous Manner, 

| | contrary 
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I ſhall now recapitulate what has been ob- 
ſerved, from which it may be remarked, that 
this terraqueous Globe was created in a con- 


fuſed Maſs or a Chaos; that it had a Holhw 


or Void in the Midſt of it. That this 
Void was filled with Darkneſs, and the Out- 
ſide of it was alſo covered with the ſame Sub- 
ſtance.— That this Darkneſs was inert or in- 
ative Matter, which afterwards had different 
Names given it by God, expreſſive of their 
Agency, till it was quite good or compleat, 
when it received the Name of Heavens, or 
the Placers, the Agents. Thus God firſt 
cauſed a Wind Weight, or vibrating Motion 
or Agitation amongſt the Darkneſs, by which 

Light 


contrary to the Mechaniſm of Nature.—But that CHaMaH, 


the ſolar Fire, or Body of the Sun, and LiBNaH, the Body 


of the Moon, were at the ſame Time in their Places in the 
Heavens ; and that the Earth continued her uſual Motions, 
and no Difference was occaſioned on other Parts of the 
Globe, beſides upon Gibeon, and in the Valley of Ajalon.— 
And Verſe 1 it is ſaid, that © the SHeMoSH, the ſolar 


Light, remained in that Part of the Heavens, (viz. over 


« GEibeon it did not ge off, (or ſet it was like an entire or 
perfect Day, and there was no Day like that before it or 


« after it,” 
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* Light ſprung our, to which he gave the 
Name of Light, Iradiation, Splendor, or 
flowing Motion. That the Globe had 


Light, Day or Tumult on one Side, and 
Night, a Laſſitude, or a Decay of it, on the 
other Side.—That the terraqueous Globe was 
a2 Diviſion between them.—That by one Ro- 
tation there was Evening and Morning on all 
Parts of the Globe, which made the firſt 
' Day.—That on the ſecond Day God cauſed 
an Expanſion amongſt the Darkneſs, in the 
Midſt of the Globe; which Expanſion cauſed 
a Separation of the earthy Parts from the 
Waters, and forced them outwards to join 
thoſe which were preſſed towards the Centre, 
by the outward Expanſion, and thus a firm 
Shell of Earth was formed, which was a Di- 
viſion between the outward and the internal 
Waters.—On the third Day the internal Ex- 
panſion continually increaſing, and being 
confined by the Shell of Earth, it arrived to 
ſuch a Strength as to burſt the Shell, and get 
Vent; after that mixing with the outward 
Expanſion, the Waters were preſſed down 
into the Place lately occupied by it, by which 

| Means 
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Mas the Waters were in one Place, a the 
dry Land appeared ; after they had performed 
this Action, God ſaw that they were good, 


or capable to perform the Agency he appoint- 
cd for them; and he then gave them the 


| Name of Heavens, the Agents, Placers ; and 

deputed them to act. And we find that they 
cauſed Vegetables, Trees, &c. to ſpring out 
of the Earth and grow. | 


Having now given you an Account of the 


Formation of this terraqueous Globe, as 
given by Moſes, who tells us that the Earth 
now brought forth Vegetables, Trees, &c. 
I ſhall endeavour to explain. how the natural 


Agents performed theſe Operations, which 
the Scriptures tell us they do; but before 
that, I take the Liberty. to 5 ſome Ex- 


tracts from Sir Iſaac Newton, to ſhew that 
he ſuppoſed they did the ſame; and alſo that 
the Phenomena of Projection or centrifugal 


Force, together with the Centripetal Gravity, 
and all Kinds of Attractions are performed 
by the ſame Agents, he HEAVENS, the 
_ ETHERS ; the Fluid which fills them, —This 
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will be a Confirmation, that he has properly 
applied his geometrical and mathematical De- 
monſtrations of theſe Effects, or Phenomena ; 
which Demonſtrations, I doubt not, will 
ſtand the Teſt of Ages, as Euclid's has al- 


ready done. 


sir Iſaac Newton's great Judgement and 
Skill in Geometry, was the principal Cauſe 
of excelling his contemporary Philoſophers, 
for God comprehended the Duſt of the Earth 
in a Meaſure, and weighed the Mountains in 
Scales, and the Hills in a Ballance. ) Hence 
the moſt certain Method to aſcertain the 
Truth of an aſtronomical or philoſophical 
Hypotheſis, is by Geometry, by Numbers, 
Weights, and Meaſure. —This was the Me- 
thod that great Mathematician purſued his 
Studies; for in a Book of De/-cartes, which 
he made uſe of when at College, there ſtill 
remain in many Places in the Margin, the 
following Remarks.—Prror, not geometrical. 
But then great Care ſhould be taken in their 
Application, not to apply them to improper 
Subjects, 


(o) Iſaiah XL, 18. 
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Subjects, for if applied improperly, we ſhall 
be miſlead by them.—Sir Iſaac himſelf has 
been guilty of this Error. — The Science of 
Geometry is derived from the Syſtem of Na- 
ture, which 1s a perfect Automaton, or a 
mechanical Machine, that has the Power of 
Moving within itſelf; but it was formed and 
ſet a going by the Creator, who ſaw that it 
was good, perfect, and compleat, and capa- 
ble to perform all the Operations he deſigned 
it for, many of which are ſecret and wond- 
erful. 


Now let it be obſerved, that what Moſes 
calls HEAVENS, or the material Agents 
under God, Sir 1ſaac Newton calls ET HER Ss, 
of which he gives the following Deſcription. 
This Medium (ſays he) pervades all Bo- 
dies, and that there is no Vacuum but what 
eit fills; that it readily pervades all Bodies, 
and by its elaſtic Force, is expanded through 
the whole Heavens, )] And d that it is 
rarer within the Body of the Sun, than at 
< its Surface; and rarer there than in the ce- 
mM „ leſtial 


(p) Opt. P. 3n3-—{q) Opt. P. 323. 
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4 leſtial Spaces; ſo that if the elaſtic Force 
of this Medium be exceeding great, it may 
* ſuffice to inpel Bodies from the denſer 


Parts of the Medium, towards the rarer, 
te with all that Force or Impulſe which we 

* call GRAVIT V.“ - At the Concluſion of 
his Principia he tells the ſame. () He farther 
ſays, We might add ſomething concerning 
* a certain moſt /ub7ile Spirit, which pervades 
« and lies Bid in all Bodies; by the Force 
* and Action of which Spirit, the Particles 
* of Bodies mutually attract one another, at 


* near Diſtances, and where, if contiguous, 


* the elaſtic Bodies operate at greater Diſ- 


a tances, as well repelling as attracting the 


9 neighbouring Corpuſcles, and Light is 
ce emitted, refracted, inflected, and heat Bo- 


dies; and all Senſation is excited, and the 
Members of animal Bodies move at the Com- 
© mand of the Will, namely, by the Vibrati- 


* ons of this Spirit, mutually propagated, 
along the ſolid Filaments of the Nerves, 
*« from the outward Organs of Senſe, to the 
<< Brain, and from the Brain to the Muſcles.” 

Then 


r) Pemberton, P. 406. 
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Then in his Opticks, in Order to convey to 
us a Notion how this Agency was performed 
between the Light proceeding from the Sun, 
and the Spirit deſcending from the Extremi- 
ties, He has theſe Words. The fame 
e great Weight (or Spirit) may condenſe 
* thoſe Vapours and Exhalations, as ſoon as 
they ſhall at any Time begin to a/cend from 
e the Sun, and make them preſently fall 
back again into him, and by that Action, 
« increaſe his Heat much after the ſame Man- 


e ger that in our Earth the Air zucreaſes the 


Heat of @ culinary Fire. () But, fays he, 
< it is difficult to explain how Rays can be 
* alternately in Fits of eaſy Reflection, and 
* eaſy Tranſmiſſion; unleſs perhaps one 
might ſuppoſe, that there are in all Space, 
* TWO, (Light and Spirit as he mentions 


before) ethereal, vibrating Mediums. 


Perhaps we may not get a more clear De- 
ſcription of the Agency of Nature than the 
above, from Sir Iſaac Newton; the Truth 


of which all the Phenomena of Nature con- 


firm, as well as the Scriptures ; hence I ſhall 
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take the Liberty of adopting his two Agents, 


Light and Spirit; and, note, that whenever 


I make Uſe of either, I may be underitood 


to mean the ſame by them, as has been above 
deſcribed from Sir 1/aac Newton. 


Having now extended my Letter to a 
Length, that I think, will tire your Pati- 
ence, and the next Thing coming on to be 
explained being Vegetation, which will re- 
quire another long Letter, I ſhall now con- 
clude this, with a Promiſe that you ſhall re- 
ceive another in a few Days. | 


- 


Jam, 
DxAR SIR, 
Tour Friend, 


And humble Servant, 


STONEHOUSE, 


F. PENROSE. 
Oct. 4, 1783. 
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To JOHN HE AVISI DE, Esg. 


Vegetation when it firſt began :—The Agents 
which carry it on deſcribed; together with 
the Method Nature makes uſe of for that 
Purpoſe. —The Vegetation of a Seed and Bud. 
Experiments from Dr. Hales, to aſcertain 
the Effects of Heat and Cold on that Ope- 
ration of Nature. 


DEAR SIR, 


Y laſt Letter I finiſhed with the Wa- 

ters being gathered together in one 

Place, and the dry Land appeared ; and God 

ſaid, let the Earth bring forth Graſs, the 

Herb yielding Seed, and the Fruit Tree yield- 

ing Fruit after his Kind, whoſe Seed is in it- 

felf, upon the Earth : and it was fo. And 

God ſaw that they were good, —0n this the 
. Day ended, 


It may be obſerved, that God, on the firſt 
Day, cauſed a Splendor, an Irradiation, a- 
mongſt the Darkneſs, which covered the 

| ** 
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Faces or Surfaces of the Waters. Theſe Sir 
Iſaac Newton obſerves, were the Agents, 
(which we find afferwardsGod called Heavens) 
to which he gives the Name Ethers, and 
filled all the celeſtial Space from the Sun to 
Saturn, and beyond.—Theſe Agents, by their 
continual Conflict, cauſed an Expanſion, and 
formed the terraqueous Globe.—Thus the 
Light by entering, opens and expands— 
and the Spirit, by preſſing, forces every 
Thing cloſer together. —We are now told, 
that theſe Agents had a free Acceſs to the 
Surface of the Earth, which by their Agency 
brought forth Graſs; the Herb yielding 
Seed, &c. whoſe Seed was in itſelf. 
Thus we find that Vegetation was the firſt 
Operation theſe Agents produced, after the 
forming of the terraqueous Globe.—And, 
perhaps, it is the t in Dignity that we 
ſhall be capable to underſtand—therefore, as 
it muſt be allowed, that the Phenomena pro- 
duced by Nature, are much more certain and 
leſs equivocal, than what are obtained from 
Experiments of our own deviſing ; ſo I ſhall 
endeavour to explain, in the beſt Manner I 

; can, 


LET. v. On VEGETATION. 169 


can, the Agents employed to perform it. 


Now let it be remembered, as we have al- 
ready obſerved from Sir 1/aac Newton, that 
Light, and its perceivable Eye,, Heat, and 
Spirit or Cold; together with the Atmoſpbere, 
Water and Earth, are the Things required to 
produce and carry on Vegetation. 


Boerhaave fays , that Fire and Motion are 
ſynonymous Terms; which, as he obſerves, 
is proved thus; Fire by its entering Bodies, 
and producing Heat, their Parts are dilated, and 
muſt neceſſarily be moved farther aſunder ; 


whether they be Solids or Fluids. —Thus, an 


Iron Bar, being heated, increaſes in all Di- 
menſions, and the more ſo as it is farther and 
farther heated ; but on being again expoſed 
to the Cold, it contracts, and its Parts are 
forcibly preſſed together, and return through 


all the Degrees of Dilatation, till it comes to 


its firſt Bulk, or tothe ſame Degree of Heat 
which it had when that additional one was 
firſt applied; being never two Minutes of the 


fame Dimenſions, — Hence, ſays Boerhaave, 


« If there were the greateſt * of Cold, 
Y | © 
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* and all Fire were taken away, all Nature 
e would grow into one concrete Body, /o/id 
&* as Gold, and hard as Diamond, —But, up- 
* on the Application of Fire, it would re- 


cover its former Mobility, —Conſequently 


every Diminution of Fire is attended with 
* a proportionable Diminution of Motion, 
and Vice Verſa.” —Now, as we have the 
Authority of Sir I/aac Newton and Boerhaave, 
to affirm that the Heavenly Spaces, and all 
Matter, are filled with an ethereal Fluid, 
which acts in two Capacities, viz. by Light or 
Heat entering their Parts, and expanding 
them, and by Spirit or Cold compreſſing and 
forcing them together ; we ſhall endeavour to 
trace out the Method Nature makes uſe of to 
cauſe Vegetation from a Seed to a perfect 
Plant or Tree. 


Every Year, nay every Day, Experience 
confirms us, that Heat and Cold, which are 
the Signs of Light and Spirit, are the operat- 
ing Cauſes of Vegetation, —Thus, on the 
coming on of Winter, as the Heat. of the 


Sun decreaſes, Vegetation lapguiſhes in Pro- 


portron 
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portion as he withdraws his Warmth. 
Thus, if the Autumn proves warm, Vege- 
tation 1s carried on with greater Vigour, and 
longer, than when, on the contrary, cold 
prevails,—And in the greateſt Cold, in our 
Winter, it is quite ſtop'd and at a Stand; 


and thus it continues, till by the Increaſe of 
Heat in the Spring, the vegetable Juices are 


again put into Motion, when Seeds, Plants, 
and T rees begin to vegetate.— Therefore, in 
Order to explain this Operation, I ſhall take 
the following Method. — iſt I ſhall examine, 
after a Seed is put into the Ground, what are 
the Cauſes which make it vegetate, and to 
become a Plant :—2dly, what are the Cauſes, 
when Spring comes on, that make Plants and 
Trees to vegetate, and puſh forth their Buds 
and Leaves; and 3dly, when Summer ad- 


vances, what occaſions Trees to grow, to 


bring forth their Fruits and Seeds to Perfec- 
tion, | , 


Thoſe Perſons who have been moſt con- 
verſant with, and who have made the greateſt 


Diſcoveries in microſcopical Obſervations, 
aſſert, 
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aſſert, that every Herb and Tree bear their 

own proper Seed, after their Kind. —Theſe, 
on being thrown into the Earth, which is of 
a proper Heat, Moiſture, &c. ſpread forth 
their Roots, and receive from thence their 
Nouriſhment and Support. — That the Li- 
neaments of the future Plants, of every par- 
ticular Kind, are in the Seed itſelf.ä—S0 is 
the Form of every Shoot of a Tree in the 
Bud, before it is forced open, and made to 


grow by the natural Agents acting thereon. 


Theſe Buds, on the coming on of the cold 
Weather in Autumn, are covered cloſe, and 
defended therefrom, by a thick mucilaginous 
and gummy Juice, very obſerveable in many 
'Trees, eſpecially the Horſe Cheſnut, Aſh,&c. 
and thoſe Trees which ſhed their Leaves firſt, 

and are lateſt in the Spring before they Shoot. 


This gummy Subſtance continues thereon, 


till the Warmth of the Spring, or ./ome arti- 
cia Heat, diſſolves it, and frees the Bud 
from this obſtructing Matter. The ſame 


Heat which diflolves the Gum, penetrates 


the Bark of the Tree, thins and makes fluid 


5 the Juices . in the vaſcular Series of 


"Yu, 
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Veſſels, between the Bark and the Wood, 
and expands them. The Manner and Power of 
which may be underſtood by the Effect 
Warmth has on a Bottle of Ale, or other 
Liquor, which it expands with ſuch Force, 
that unleſs it finds a Paſſage by the Mouth 
of the Bottle, or ſome other Way, it burſts 
the containing Bottles. This expanſive 
Force continually increaſing by the freſh ad- 
dition of Heat, enters the Bud; (a Paſſage 
being made through the Rind for that Pur- 
poſe;) where the Reſiſtance of the .gummy 
Subſtance being taken away, it expands his 


Parts, and ſpreads open its Leaves.—When _ 


this is done, it becomes in a growing State ; 


the Method of which will hereafter be ex- 


plained ; but before we do that, it will be 
proper to examine the Make and Form of the 
different Parts of a Plant or Tree which I 
ſhall now deſcribe. | 


1ſt. There 1s 4 thin outer Rind. 2dly. 
The inner Rind much thieker than the former, 


though both theſe Rinds are in general but 


thin, and of a reticular Form, with a Series 
| of 
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of Veſſels between them; all theſe expand 
and dilate as the Tree increaſes in Size.—— 
Their Uſe ſeenis to be for the ſame Purpoſe 
as the Skin of Animals, either to inhale or 
_ exhale, according to the Alterations of the 
Weather, and alſo to dilate for the Enlarge- 
ment of the Tree.—The zd is the Bla, of a 
 ſpungy Nature; it is of a conſiderable Thick- 
neſs, and Uniform in its Texture, compoſed 
of hexagenal Cells, which appear to be de- 
ſigned for Reſervoirs, for containing the 
watery and nouriſhing Particles, abſorbed 
from the Atmoſphere, under which lie the 
4th Subſtance, called the vgſcular Series.— 
Its Structure is extremely Simple, being a 
'fingle Courſe of greeniſh Veſſels, lodged be- 
tween. two Membranes.—Theſe Veſſels have 
a free Communication with the Wood and 
Bea. — Here are found the greateſt Part of 
the Juices for the Support of the Plant or 
Tree, all theſe paſs upwards or downwards, 
according as the Heat or Cold, Moiſtneſs or 
Dryneſs prevail. — Here the Weather has a 
great Influence, for as the Heat from the 
Sun gets Strength, in the * of the 

| Year, 
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Year, it thins and expands the mucilaginous 
| Juices here contained, and forces out the Bud. 
On the contrary, as the Cold of Winter ad- 
vances, theſe Fluids are condenſed, thick- 
ened, and become mucilaginous.—We come 
next to the 5th, the Wood, and 6th, to the 
pyramidal Veſlels contained therein ; theſe 
pyramidal Veſſels are not continued Tubes, are 
ſeldom found many Inches long, (as may be 
obſerved in Oak, Elm, and Horſe Cheſnut, 
&c.) and reſemble theſe in the Bones of 
Animals.— A new circular Ring of theſe 
Tubes are formed every Year ; theſe which 


are formed in Summer, are larger than thoſe 


formed in Winter. —Theſe Rings of Tubes, 
facing the South, are alſo larger than thoſe 
towards the North; ſo that moſt Trees are 
eliptical inſtead of round, with the moſt pro- 
minent Side towards the South.,— A new 
Root, a new Branch, and a new Circle of 


Fibres are formed every Year : Thus it may 


be obſerved, that a Root or Branch of the 
laſt Year, has only one Circle of Fibres, 
whilſt the other Roots and Branches, as well 
as the Trunk, have as many Circles as they 

are 
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are Years Growth.—The Roots are puſhed 
forward, and formed from a Subſtance, found 
at the Extremity of every fibrous Root, in 
Form of a ſpungy Nipple. —The 7th is the 
Pith. Whatever Part of the Plant we exa- 
mine, we find theſe ſeven and no more.—The 
Root, the aſcending Stalk, and deſcending 
Fibre, are one and the ſame, and not three 
Subſtances.— The Fibres of the Root are 
Suppoſed to be ſimple, capillary, Tubes; but, 
upon a minute Inſpection, we diſcover them 
to conſiſt of the ſame component Parts of 
the Plant. 


The only Part remaining neceflary to be 
deſcribed are the Leaves, which are found to 
be formed of a Number of Veſſels, inter- 
woven amongſt each other, in a net-like 
Form, very much reſembling the Anaſtomoſis 
of the Blood Veſſels in the Lungs of Animals, 
and appear to be of the ſame Uſe to Vegeta- 
bles, that the Lungs are to Animals, viz. 
to throw off the ſuperfluous Moiſture ; theſe 
have innumerable Openings, which anſwer 
both for the Diſcharge of the ſuperfluous 

— 
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Moiſture, and alſo for receiving the nutri- 
tious Particles from the Atmoſphere.—The 
Leaves are formed by the expanding and un- 
folding the Buds: theſe Buds make a Perfor- 
ation through the ſeveral Integuments, where- 
by an eaſy Paſſage is given for the expanding 
Sap, to enter, to enlarge, and unfold the 
Leaves, which are ſpread out thereby, and 
being full of Pores, the Heat from the Sun 
has an eaſy Paſſage through them, 2nd there- 
by to enter their Fluids, and expand them, 
till they are ſpecifically lighter than the ſur- 
rounding Atmoſphere, and are forced off by 
it, —Theſe Pores alſo admit the deſcending 
Dew, when the Coldneſs of the Air is ſo far 
increaſed as to overpower the internal Heat of 
the Juices contained in the Plant. — Having 
given an anatomical Deſcription of the differ- 
ent Parts of a Tree or Plant, if you defire 
any Thing farther on this Subject, I would 
adviſe you to conſult Malpighi and Grew, or 
a more late Author, the ingenious Dr. Hunter. 


In Order to prove my Theory on Vege- 
tation, it may be thought neceſſary to pro- 
2 duce 
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duce ſome Experiments, as well as the Phe- 
nomena of Nature, to confirm it.—As I can- 
not make, or find any more fit for this Pur- 
poſe, than theſe already made by Dr. Hales, 
who, (as will be allowed by all) was accurate 
in making, and faithful in relating them, 
and had no farther Intention to anſwer, but 
that Truth might appear ; for the above Rea- 
ſons I ſhall take the Liberty to tranſcribe 
ſome of them in his own Words. 

Dr. Hales tells us, that in Order to be 
informed how far Heat and Cold anſwered 
the different Purpoſes of Vegetation, He 
*© made uſe of fix Thermometers, the firſt of 
* which was above Ground, in the open Air; 
&« the ſecond two Inches under Ground, in a 
South Aſpect, the other four at different 
« Depths, till the ſixth was two Feet under 
« Ground; (he tells us) that he kept a 
* Regiſter of their Riſe and Fall, during the 
% Month of Auguſt, and obſerved, that in 
< the greateſt Noon-Tide Heat, the Spirit 
*in that Thermometer, which was expoſed 
th to the Sun, was riſen, fince early in the 

* Ong, 


7 . 
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« Morning, from 21 to 48 Degrees. — The 
% ſecond Thermometer, whoſe Ball was two 
Inches under Ground, was at 45 Degrees, 
“ and the zd, 4th, and 5th Thermometers 
« were gradually of leſs and leſs Degrees of 
Heat, as they were placed lower in the 
Ground, to the ſixth Thermometer, which 
& was two Feet under Ground, in which the 
* Spirit was 31 Degrees high; the 5th and 
*© 6th Thermometers, kept nearly to the 
„ ſame Height both Night and Day, till to- 
« wards the End of the Month; when, as 
« the Days grew ſhorter and cooler, they 
* then fell to 27 and 25 Degrees. ( 


When in the coldeſt Day in Winter, 
* the Froſt was ſo intenſe as to freeze the 
Surface of the ſtagnant Water, near an 
* Inch thick; then the Spirit in the Ther- 
* mometer, which was expoſed to the open 
Air, was fallen four Degrees below the 
* freezing Point; the Spirit of that Ball 
* which was two Inches under Ground, was 
* four Degrees above the freezing Point; 

5 W 4 the 


(t) Hales's Staticks, Vol, I. Ex. Xx. 
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the 3d, 4th, and 5th Thermometers were 
*« proportionally fallen, leſs and leſs, as they 
were deeper to the ſixth Thermometer; 
* which being two Feet under Ground, the 
Spirit was ten Degrees above the freezing 
« Point. —In this State the Work of Vege- 
« tation ſeemed to be at a ſtand, at leaſt 
within the Reach of the Froſt. But when 
ce the Cold was ſo far relaxed, as to have the 
Spirit in the firſt Thermometer, but five 
Degrees above the freezing Point, the ſe- 
5 cond eight, and the fixth thirteen Degrees, 
though it was ſtill very cold; yet this be- 
e ing ſome Advance from Freezing towards 
* Warm, and there being conſequently ſome 
« Expan/ion. in the Sap, ſeveral Syprgrarus 
* and hardy Plants grew.“ 
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The above Experiments of Dr. Hales, on 
the fix Thermometers, from that in the Air, 
to that which was two Feet under Ground, 
ſhow us the different Degrees of Heat at the 
different Depths, and alſo the Manner in 
which they retained it.—It muſt alſo be re- 


membered, that Solids and Fluids acquire 
their 
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their Heat ſooner, and retain it longer, in 
Proportion to their Denſity.—Thus, put a 
Piece of Metal in Water, and place it on the 
Fire; the Metal will be ſo hot as not to be 
touched, by the Time the Water is warm := 
Alſo, if you fit near the Fire, with a Key in 
your Pocket, the Key will be hot, and your 
Cloths hardly warm. 


The ſame Thing may be obſerved, where 
the Sun ſhines upon a Piece of Metal; this, 
in a ſtrong Sun-ſhine, will be found to be 
much hotter than the ſurrounding Atmoſ- 
phere.—The ſame Effect may be obſerved 
with Regard to Cold, as has been by Heat, 


viz, by expoſing a Key to the Cold Ether, in 
a Froſt, it will be found to acquire a Degree 


of Coldneſs, much exceeding that of the At- 


| moſphere.— Hence, (as will be explained 


hereafter) as the Earth is 1500 Times denſer 


than the Air, ſo it will be found, by that 


Means, to be very uſeful in carrying on Ve- 
getation. 


From the above Facts, I ſhall endeavour 
| to 
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to draw proper Concluſions : In Order to do 


this, I ſhall obſerve the different Changes a 


Vegetable undergoes, from the Seed to a per- 
fect Plant. —For this Purpoſe I ſhall make 
Choice of a Kidney-Bean ; as in that, theſe - 
different Changes, which the Seed undergoes, 
will be more perceivable than in ſome others. 


By putting a Kidney-Bean into the Ground, 
and covering it with a proper Quantity of 


Mould, at a proper Seaſon of the Year; in a 


few Days, the warm aſcending Vapour from 
the Earth enters its Pores, and forcibly ex- 
pands the Lobes of the Bean :— This expand- 


ing Vapour, (from the make of the Bean, ) 


is forced from theſe Lobes into the capillary 


Veſſels of the Radicle, which, by continually 


receiving a freſh Supply, is forced out and 
elongated, which when extended to a certain 
Degree, reſiſts more than the Power from 
above; at this Time, ſtill receiving addi- 
tional Nouriſhment from the Earth, the ex- 
panded Seed Leaves are forced out of the 
Ground; after this the Plume being unco- 
vered, by the opening of the Lobes, the ex= 

| panſive 
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panſive Force opens and unfolds its Leaves, 
and when they are ſufficiently enlarged, fo as 
to throw off the ſuperfluous Moiſture, be- 
comes a perfect Plant, an hydraulic Machine, 
Sui Generis, and wants no more Aſſiſtance 


from the Lobes, which now drop off as uſe- 
leſs. 
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Having now, according to my Propoſal, 
explained the Method whereby a Seed be- 
comes a perfect Plant, and, as my Letter is 
already extended to a greater Length than, 
perhaps, you will like to read at one Time, 
1 will leave the Conſideration of the Means 
and Cauſes of its Growth and Support, to 
my next Letter, which you may expect to 
receive ſoon after this. 
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F. PENROSE. 


STONEHOUSE, 
Oct. 11, 1783. 
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To JOHN HE AVISID E, Ex. 


Experiments from Dr. Hales, which prove that 
Vegetables inſpire and expire according to the 
Dryneſs and Moiſture, and the Heat and 
Colaneſs of the Air. —The Method Nature 
makes uſe of to perform Vegetation. — Trees 
and Vegetables grow in the Form of a Pyra- 
mid, unleſs prevented. — The Cauſe aſſigned 
why Plants in a Green-houſe, or other Room, 

point towards the Window. — The Fuices of 
Vegetables always in Motion, but do not cir- 

0 ciulate hike the Blood in Animals. — Some 
more Experiments from Dr. Hales, to ex- 

plain the Method Nature makes uſe of in the 
Bleeding Seaſon, (in the Spring of the Year } 

To force out the Buds and Leaves. 
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Dear SIR, 
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Finiſhed my laſt Letter with the Account 
| of the Progreſs of a Vegetable from a Seed 
. to a perfect Plant; and according to my Pro- 
1 miſe, I have ſent you an Account of the 
5 | 5 Methods 


— 
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Meth Nature makes uſe for its future 
Growth and Support. | | 


Having received the greateſt Information 


for doing it, from the Experiments of the | 


judicious Dr. Hales, I ſhall now take the Li- 
berty to make Uſe of ſome more of them, for 
confirming what I ſhall now fend you. 


The following Experiments were made in 
Order to obſerve the different Effects pro- 
duced by the different Degrees of the Heat 
by Day, and the Cold by Night ;—on the 
Growth of Vegetables; and alſo, the differ- 


ent Effects produced on them, by the dif- 


ferent Changes of the Weather. —For this 
Purpoſe he planted a Cabbage and a Sun- 
flower, each in a Pot, which he conſtantly 
weighed every Day, for a Month. He found, 
© that ſome Days the Cabbage perſpired, 
* when the Weather was hot and dry, more 
than a Pound and Half. —That the Sun- 
flower, in twelve Hours, of a very warm 


* Day, perſpired one Pound and fourteen 


* Ounces ; the middle Rate one Pound four 


A2 © Ounces; 
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„% Qunces ;—The Perſpiration of a warm, dry 


„Night, without any ſenſible Dew, was a- 
ce bout three Ounces ; but when any ſenſible 


but ſmall Dew, then the Perſpiration was 
* nothing. —When a large Dew, and ſome 
„ little Rain in the Night, it increaſed in 


„ the Weight two or three Ounces. (u) 


From the above Experiments, it may be 
obſerved, that theſe Vegetables perſpired 
more or leſs, according to the State of the 


Atmoſphere which ſurrounded them, whe- 


ther it was warm or cold, moiſt or dry ;— 


That they per/pired moſt in a warm and dry 


Air ; on the contrary, in moiſt Weather, or 
a large Dew, they inſpired very conſiderably 
from the Atmoſphere, as their Increaſe of 
Weight demonſtrates. 


Hence it is clear, from the foregoing Ex- 
periments, that the Leaves of Plants are 


ſerviceable towards carrying on the Work of 


Vegetation, in bringing Nouriſhment from 
the 


(u) Hales's Statich, Vol I. Exp. 1. 
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the lower Parts and Roots; — Plenty of Dew 
is imbibed by them, by which Means they 
receive a great Part of their Food from the 
Atmoſphere, which is always ſtocked with 
vegetable Nouriſhment, — Hence we find, 
that atter the Plume of the Seed, and the 
Leaves are puſhed out, they perſpire or in- 
ſpire, according to the Heat, the Coldneſs, the 
Dryneſs, or Moiſtneſs of the Air; in the 
Day-Time, when the Air is hot and dry, it 
dilates, and expands their Pores, (more efpe- 
cially when the Sun ſhines) and rarefies their 
| Juices, whereby it aſcends in the Atmoſphere; 
thus a Vacuum is made, and Room is given, 
for the Sap aſcending from the Roots! 


The ſmall fibrous Roots act the Part of 
Syphons, and the moiſt Vapour, aſcending 
from the Earth, is abſorbed or ſucked in, by 
the Roots, faſter or ſlower, more or leſs, in 
Proportion to the Number of Roots, and the 
Rare faction of the Fluids in them; for theſe 
Juices will recede and accede according to the 
Heat and Rarefaction, or Cold and Compreſ- 
ſion, till an Equilibrium is formed: When 
„ = that 
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that happens to be the Caſe, and every Pore 


1 | and Veſicle is filled, then the Moiſture, Dew, 
or Rain will remain on the Leaves, in the 
9 ſame Manner as it may be obſerved to do on 
i diled Paper, when every Pore of the Paper is 
| | filled with O1l.—This may often be obſerved 
i" in a growing Seaſon, in the Morning, in the 
i Spring of the Year. 
i Thus, ſo long as the Heat proceeding from 
bi the Sun, is powerful enough to rarefy the 
hi Juices, in the Leaves of the Plant, to a ſuf- 
i ficient Degree, they continue to perſpire the 
1 ſuperfluous Juices, aſcending from the Roots, 
| | and what they ſend up, as regularly continue 
li to ſupply the Place of thoſe perſpired ; unleſs 
i (as it ſometimes happens) in a hot and ſultry 
5 Day, that there is more Moiſture perſpired 
„ by the Leaves, than the Roots can ſufficiently 
Will ſupply, during that Time. — When this hap- 
5 pens to be the Caſe, we obſerve the Leaves 
= of the Plant to flag, and to continue in that 
. State till the Coldneſs and Moiſtneſs of the 
1 Air is ſo far increaſed as to prevent the Heat 
A from rarefying more Juices than can be ſup- 
4 | plied in the ſame Time from the Roots. 
N - 
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As the Heat of the Sun goes off in the 
Evening, and the Air becomes colder, and 
loaded with Dew, the Perſpiration of the 
Leaves abates, till the Coldneſs and Denſe- 
[neſs of the Atmoſphere, together with the 
deſcending Dew, fill up the Pores of the 
Leaves, ſtop the Motion of the Sap upwards, 
and. by its Increaſe of Gravity, makes the 
Sap to deſcend towards the Roots, and carry 
with it from the Dew, ſuch nutritious Par- 
ticles of the Atmoſphere, as it may contain : 
thus it finds its Way to the moſt capillary 
Roots, forces out the M that Way, and 
CER them | 


The Difference of Denſity between the 
Earth and the ſurrounding Atmoſphere, adds 
greatly to the Growth or Elongation of the 
Roots of Trees and Vegetables : The Earth 
being ſo much denſer than the Atmoſphere, 
it retains the Heat, it receives from the Sun, 
a conſiderable Time longer; neither is it 
ſubject to the ſudden and great Changes often 
_ occaſioned in the Atmoſphere ; indeed ſome 
little below the Surface (as was proved by 

| the 
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that happens to be the Caſe, and every Pore 


and Veſicle is filled, then the Moiſture, Dew, 
or Rain will remain on the Leaves, in the 
ſame Manner as it may be obſerved to do on 
oiled Paper, when every Pore of the Paper is 
filled with Q1l.—This may often be obſerved 
in a growing Seaſon, in the Morning, in the 
Spring of the Year. | 


Thus, ſo long as the Heat proceeding from 
the Sun, is powerful enough to rarefy the 
Juices, in the Leaves of the Plant, to a ſuf- 
ficient Degree, they continue to perſpire the 
ſuperfluous Juices, aſcending from the Roots, 
and what they ſend up, as regularly continue 
to ſupply the Place of thoſe perſpired ; unleſs 
(as it ſometimes happens) in a hot and ſultry 


Day, that there is more Moiſture perſpired 


by the Leaves, than the Roots can ſufficiently 
ſupply, during that Time. When this hap- 
pens to be the Caſe, we obſerve the Leaves 


of the Plant to flag, and to continue in that 


State till the Coldneſs and Moiſtneſs of the 
Air is ſo far increaſed as to prevent the Heat 
from rarefying more Juices than can be ſup- 
plied in the ſame Time from the Roots. 
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As the Heat of the Sun goes off in the 
Evening, and the Air becomes colder, and 
loaded with Dew, the Perſpiration of the 


Leaves abates, till the Coldneſs and Denſe- 


neſs of the Atmoſphere, together with the 
deſcending Dew, fill up the Pores of the 
Leaves, ſtop the Motion of the Sap upwards, 
and by its Increaſe of Gravity, makes the 
Sap to deſcend towards the Roots, and carry 
with it from the Dew, ſuch nutritious Par- 
ticles of the Atmoſphere, as it may contain: 
thus it finds its Way to the moſt capillary 
Roots, forces out the 85 that Way, and 
elongates them! 


The Difference of Denſity between the 


Earth and the ſurrounding Atmoſphere, adds 
greatly to the Growth or Elongation of the 
Roots of Trees and Vegetables: The Earth 


being ſo much denſer than the Atmoſphere, 


it retains the Heat, it receives from the Sun, 


a conſiderable Time longer; neither is it 


ſubject to the ſudden and great Changes often 
occaſioned in the Atmoſphere; indeed ſome 
little below the Surface (as was proved by 
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the Thermometers) it retains the ſame Heat 
great Part of the Summer, Night and Day. 


It is the Nature of Trees and Vegetables, 
(if their Growth is not prevented by other 
Trees or Vegetables ſtanding too near then) 
to take the Form of a Pyramid; the loweſt 
lateral Branches being longer than thoſe im- 
mediately above; and, as the Tree advances, 
the lateral Branches ſucceed in firſt, ſecond, 
and third Order, &c.— Thus they continue 
to grow in this Manner, unleſs the Rare- 
faction and Perſpiration of theſe lateral 
Branches are prevented by others growing 
too near them, as may be obſerved to be the 
Caſe in thick Woods, Groves, Corn, and 
other Vegetables, which ſtand ſo thick and 
cloſe to each other, as to ſhade and hinder 
the Expanſion and Condenſation by the Heat 
and Air, and of Conſequence the Perſpiration 
of the lateral Branches. — When this happens 
to be the Caſe, the Rarefaction and Perſpira- 
tion can only be carried on in the upper Part 
of the Tree or Plant :—Hence, by the Sap 
being perſpired from the top Branches only, 
the 
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the Tree is enlarged in no other Part, and 
grows in Height, only; thus, by the Per- 
ſpiration being carried on no where but rhe 


Top, moſt, if not all, the lateral Branches, 


periſh for want of Perſpiration, and of Con- 


ſequence Nutrition. — Hence, the Reaſon 
why Trees grow upwards, for the Sun-Beams 
deſcend in ſtraight Lines to the Earth, and 
enter the Tree at its Top, whereby the 
greateſt Rarefaction will be there, and the 
Tuices in the Tree, aſcending from the Root, 
will be forced thereto, and the Branches 
will there be enlarged and lengthened ; but 


when Plants ſtand ſingle, or at a proper 


Diſtance, and ſurrounded with a Freedom of 
Air, the lateral Branches grow in a juſt Pro- 
portion to the Top, as the Atmoſphere, and 
all Fluids, preſs equally every Way. 


Hence alſo is the Reaſon why Plants, in a 


Room or Houſe, where there is but one 
Window, (eſpecially if that Window faces 
the South ;) the Plants placed therein will 
always grow towards the Window, where 
the Sun«Beams and Light enter: Thus, 

| Plants 
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Plants which perſpire very plentifully, as the 
Sun- flower, may be obſerved in Height of 
the growing Seaſon, to follow the Sun, with 
their Tops pointing to him; in the Morning 
they bend towards the Eaſt, at Noon South, 
and in the Evening towards the Weſt.—By 
the fame Cauſe, Trees or Plants, near a 
Wall, always grow from it, pointing towards 
the Sun; nay if a Plant 1s placed in ſuch a 
Situation, that no Sun-Beams are ſent on it, 
its Growth will tend to the Place from 
whence the Light proceeds 8 


Thus, during the Summer Seaſon, when 
there is Heat enough to make Vegetables 
grow, their Juices are in continual Motion, 
as well as the Blood in Animals, but with 
this Difference; that the Blood in Animals 
undergoes a continual Circulation, but the 
Motion of the Sap in Vegetables, is only 
from their Roots, through their whole Sub- 
ſtance, where, at particular Places, the plaſticł 
Make of thoſe Parts abſorbs and retains ſuch 
Portions of the nutritious Juices, as are pro- 
per for their Support and Increaſe, —Thus it 

: | Fl may 
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may be obſerved, particularly in a Grain of 
Wheat, which puts forth three different Sue- 
ceſſions of Roots, for the different Periods 
of its Growth ; firſt, after putting a Grain of 
Wheat in the Ground, three Fibres are ſhot 
from the Radicle; upon the Wheat f. pearing, 
freſh Fibres are ſtruck out; ſoon after they 
are eſtabliſhed, the three firſt Fibres, with 
their Branches, gradually decay.—As ſoon as 
it comes in Ear, freſh Fibres. make their Ap- 
pearance, ſoon after which the ſecond decay. 
The above Account of theſe three Sorts of 
Roots, made by culmiferous Plants, are given 
us by the ingenious Dr. Cullen, who tells us 
it was a Diſcovery of Bennet s, and are term- 
ed by him, the Infancy, the Aaole en and 
Matarity of the Plant. | 


Now let the Unbeliever, who makes an 
Idol of his own Underſtanding, meditate on 
the Power given by God, to a Vegetable, to 
enable every Part thereof to cull and appro- 
| priate ſuch Parts only, of the nutritious Juices 

they receive, as are fitted for the Growth and 

6 theſe only, whether it be for Leaves, 
| " b Ln Roots, 
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Roots, Stalks, Flowers, or Seeds. — If he 
cannot underſtand the Actions of this imple 
Machine, let it humble his Pride ſo far as 
not to be Wiſe above what | is revealed |. | 


Having explained the Method Nature makes 
Uſe of to cauſe the Vegetation and Growth 


: of Plants, I ſhall now, as I propoſed, en- 
deavour to explain the Means whereby Trees 


puſh forth their Buds, Leaves, Fruit, and 
Seeds, —In Order to do this, I ſhall again 
take the Liberty to make uſe of ſome more 
of Dr. Hales's Experiments, which he made 
on Vines, to aſcertain the Strength of the 


Expanſion of the Sap, at the Bleeding Sea- 


ſon, in the Spring of the Year.—** April 6th, 
* at nine, A. M. Rain the Evening before, 


* he cut off a Vine, on a Southern Aſpect, 
* two Feet nine Inches from the Ground ; 


< the remainifig Stem had no lateral Branches; 
* he fixed on it a mercurial Gage. —At 11, 


* A.M. the Mercury was riſen 15 Inches. 
* at 4, P. M. it was ſunk an Inch.” &6) 


+ ** April 7th, at 8, A. M. riſen very tle, 


cc 
A 
(v) Hales's Staticks, vol I, Exper, XXXVI. 
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* Fog At 1. A. M. 17 Inches high, 
« the OY ons. * 


5 « April roth, at 7, A. M. Mercury 18 
Inches high ; he then added more Mercury, 
ſo as to make the Surface 23 Inches high: 
The Sap retreated a little into the Stem, upen 
this additional Weight, which ſhews with 
what an abſolute Force it advances, —At Noon 
it was ſunk one Inch.” 

April 11th, at 7, A. M. 244 Inches 
high, Sun-ſhine.— At 7, P. M. 18 Inches 
high.“ 


April 14th, at 7, A. M. 204 Inches 
high; at 9, A. M. 224 fine warm Sun- 
ſhine.— Here we ſee that the warm Morning 
Sun gives a freſh Vigour to the Sap, —At 11, 
A. M. the ſame Day, 164 —The great Per- 
Piration of the Stem makes it 122 . 


mM April 16th, at 6, A. M. 194 Rain.— 
At 4, P. M. 13 Inches.“ — Though it had 


ſunk ſince Morning, he found by Exp. 34. 
that 
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that it had riſen ſince Noon two Inches. 
This Difference he ſays was accafioned, in the 
firſt, by the Perſpiration of the Sap.—The 
other Stem being ho very _—_ there was 
little Room for it.” 


« April. 17th, at 11, A. M. 244 high, 
Rain and Warm; at 7, P. M. 291 fine 
warm rainy Weather, which made the Sap riſe 
all Day, there being little Toes by Rea- 
fon 27 the Rain. 


a April 18th, at 7, A. M. 324 Inches 
| high, and would have r en higher, if there 
| bad been more Mercury in the Gage. —From 

j 1 this Time, to May the 5th, the Force gra- 

Aͤl.ually decreaſed. —The greateſt Height of the 

| | Mercury being 324 Inches, the Force of 
the Sap was equal fo 36 * 51 Incbes 
| 


orce of the riſing Sap in the 
s Plainly owing to the Energy 
28 { of the Sap in the Root and Stem. In ano- 
|! ther mercurial Gage, (fixed under the Bot- 

| | tom 
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tom of the Vine, which ran twenty Feet 
high) the Mercury was raiſed by the Force 
of the Sap, 38 Inches, equal to 43 Feet, 
3 Inches 4 of Watet,—— As the greateſt 
Height the Atmoſphere will riſe Water is 
thirty-two Feet, ſo this Force was about one 
Third greater than the Preſſure of the At- 
N 


Dr. Hales tells us That the Mercury 
conſtantly ſubſided in a Gage, fixed 'on a 
Branch of a large old Vine, by the Retreat 
of the Sap, about nine or ten in the Morn- 
ing, when the Sun was hot; but in a moiſt, 
foggy Morning, the Sap was later before it 
retreated viz. till Noon, or ſome Time after 
the Fog was gone. — About four or five 
o' Clock, P. M. when the Sun went off the 
Vine, the Sap began to puſh afreſh into the 
Gages, but it always roſe faſteſt from the 
Sun Riſe, till. nine or ten in the Morning.— 
The Sap on the Branch of a large old Vine 
played the moſt freely to and fro, and was 
therefore ſooneſt affected with the Changes 
from hot to cold, or from wet to dry, and 

Vice 


198 On VEGETATION. | LET. VI. 


Vice verſa.” He obſerves that the great 
Force, exerted by the Branch of this large 
old Vine,  *© was not from the Root only, 
but muſt alſo proceed from ſome Power in 
the Stem and Branches.” —After the Leaves 
are puſhed out, no Trees will then bleed, 
neither have they any Force to puſh out their 
Sap; all is then perſpired by the Leaves. 
« Moiſture and Warmth made the Sap moſt 
* vigorous, Ex. 38, but the Vigour of the 
« Sap would immediately be * abated 
27 Hd 51 — Winds.“ * 


elf, in the Mein while the Sap i is in 

a riſing State, there was a cold Wind, with 
a Mixture of  Sun-ſhine and Cloud; when 
the Sun was clouded, the Sap would imme- 
diately ſubſide, at the Rate of an Inch in a 
Minute, for ſeveral Inches, if the Sun con- 

tinued ſo long clouded : But as ſoon as the 
Sun-Beams broke out again, it would \im- 
mediately return to its then riſing State, juſt 

as any Liquor in a Thermometer riſes and falls 

with the Alternacies of Heat and Cold; 
bene, ſays he, it is probable, that the 
* 
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plentiful Riſe of the Sap, in the Vine, in 
the Bleeding Seaſon, is effected in the ſame 
Manner.—When, ſays he, three Tubes were 
fixed at the ſame Time to Vines on an eaſtern, 
a ſouthern, and weſtern Aſpect, round my 
Porch, the Sap would begin to riſe in the 
Morning, firſt in the eaſtern Tube, next in 


the ſouthern, and laſt in the weſtern Tube :. 


and towards Noon it would accordingly begin 
to ſubſide, firſt in the eaſtern Tube, next in 
the ſouthern, and laſt in the weſtern Tube.” 


Rain and Warmth, after cold and dry, 
would make the Sap riſe all the next Day, 
without ſubſiding, though it would riſe then 
ſloweſt about Noon. —The Sap begins to riſe 


ſooner in the Morning, in cool Weather, 


than after hot Days.” 


„When at the Diſtance of four or five 
Days, Tubes were fixed to two different 
Branches, which came from the ſame Stem, 
the Sap would riſe higheſt in that which was 
laſt fixed; yet, if in the fixing the ſecond 


Tube, 
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Tube, there was much Sap loſt, the Sap 
would ſubſide 1 in the firſt Tube.” 


eh very hot Weather, many Air-bub- 
bles would riſe, ſo as to make a Froth an 
Inch 195 on the * of the Sap in "th 
Tube.” 


But when towards the latter End of 
April, the Spring advances, and many young 
Shoots are come forth, and the Surface of 
the Vine is greatly increzſed and enlarged by 
the Expanſion of the ſeveral Leaves, whereby 
the Perſpiration is much increaſed, and the 


Sap more 2 exhauſted, it then ceaſes 


to flow in iſible Manner, till the Return 
of the following Spring.” 


« And as in the Vine, ſo 1s the Caſe the 
fame in all the bleeding Trees, which ceaſe 
Bleeding as ſoon as the young Leaves begin 
to expand enough to perſpire plentifully, and 
w _ off the redundant * 0 


Exp. 44. ** Since by other Experiments it 
; is 
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is found, that the greateſt Part ef the dap i is 
raiſed by the Warmth of the Sun on the 
Leaves, which ſeem to be made broad and 
thin for that Purpoſe; for the fame Reaſon 
it is probable, it ſhould riſe alſo, in thoſe 
Parts which are moſt expoſed to the Sun, as 
the Bark is 
the Trunk and Branches of Vines were al- 


ways in an imbibing State, casſed by the great 


Perſpiration of the Leaves, except in the 
Bleeding Seaſon.” (v) 


Therefore to prove the great Power Seeds 
receive, ( when ſown) from the expanſive 
Power of a warm Vapour — Dr. Hales put 
ſome Peas into an Iron Pot, with ſome Wa- 
ter, and then fixed on it a Cover, and on that 
184 Pounds Weight, which the dilating Peas 
lifted up; he alſo found they would lift up 
any Weight that was not ſufficient to preſs 
them together. We ſee, ſays he, by this 
Experiment, the vaſt Force with which 
« 1welling Peas expand; and tis doubtleſs 
* the ſame Force which is exerted, not only 
ein puſhing the Plume upwards into the Air, 


"£7. © hut 


(u) Hales's Staticks, Vol. I, Exp. XLVI.— ) Vol, I, Exp. XXXIL 
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e but alſo in enabling the firſt Shooting of 


0 the Radicle of the Pea, and all its ſubſe- 
. quent tender Fibres, to penetrate and ſhoot 
& into the Earth.” 


Having now given the Experiments I pro- 
poſed, with Regard to Vegetation, with ſome 
Obſervations thereon, in my next Letter, I 
ſhall endeavour to explain that Operation in 


as ſhort and eaſy a Manner as I can. 


Adieu, 


F. PENROSE. 


STONEHOUSE, 
OR, 18, 1783. 
| To 


| LET.VII. On VEGETATION. a0 


To JOHN HEAVISIDE. Ee. 


A Recapitulation of the Method Nature makes 
uſe of to carry on Vegetation. — The natural 
Agents hot and cold Ether.—Fire and Mo- 
tian ſynonimous.— Ihe Phenomenon of Vege- 
tation a proper one to explain the Agency of 
Nature. — The Cauſe why Trees ſhed their 
Leaves in Autumn; and the Means made 
uſe of to puſh forth their Buds and Leaves 

in the Spring. —The Scripture Account of 
Vegetation perfettly agreeable with Nature. 
Cold and hot Ether, the Agents which ſup- 

port and carry on Animal as well as vegeta- 


ble Life, 
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Dran SIR, 


TN my io former Letters, I deſcribed 
I the Agents, and the Method Nature made 
Uſe of to carry on Vegetation, which were 
long, and which, I imagine, you thought 
tedivus, on Account of the many Phenomena 


and Experiments there related, to prove that 
what 
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_y 


what I faid was confirmed by N ature.— 1 
ſhall now, in Order that you may have a 
more clear Perception of it, recapitulate that 
natural Operation in as ſhort and clear a 
Manner as I can. 
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A Recapitulation of 0 * has been obferued. 


In the firſt Place I ſhewed from Sir Iſaac 
Newton's own Words, that he ſuppoſed 
there was an ethereal Fluid, which filled the 
Pores of all Bodies; and alſo that this Fluid 
filled all Space, from the dun to the Orb of 
Saturn, and beyond. 


— Ä——ĩͤ% 
— 
—— . — — — 


 W_ 
LON AO ng we 


wo 
RE 
4 goa BEE. 
14S 


0 yn» 2 — 2 
5 ail — - 


7 


2 


Z lr — w_— — 
Pc 
1 —— —— — — OP — — 2 nc: — — — * 


Secondly, That this Fluid acted in wo 
Conditions, one of which he called Light or 
Heat, and the other Spirit or Cold. —That 
theſe two were 1n continual Circulation 
and Struggle, from the Sun to the Ex- 
tremities of the Syſtem.—The Light or Heat, 
aſcending from the Sun, opening and. expand- 
ing; and, the Spirit deſcending to the Sun, 
contracting and compreſſing every Thin 8.— 
After this I gave Boerhaave's Account of 
what were the Agents Nature made Uſe of 

in 
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in her Operations, which 1 was *© That Fire 


« or Motion were fynonimous,” for, ſays he, 
« Jet an Iron Bar be heated, it increaſes in 
« all its Dimenſions, and the more ſo as it is 
« farther and farther heated; but on being 
64 expoſed to the Cold, it contracts, and its 
« Parts are forcibly preſſed together, and re- 
turn through all the Degrees of Dilatation, 
ce till it comes to its firſt Bulk, or to the 
* ſame Degree of Heat which it had when 
* the additional one was applied, being never 
* two Minutes of the ſame Dimenſjons,-— 
„Hence, ſays he, if there were the greateſt 
Cold, and all Fire were taken away, all 


Nature would grow into one concreate 


Body, ſolid as Gold, and hard as a Diamond. 
«© But upon the Application of Fire it would 
recover its former Mobility.” 


Finding that theſe two great Philoſophers, 
as well all the Ancients, attributed the firſt 
Agent in Nature to be Fire; and that all 
Nature were filled with an Ether, which 
acted in two Qualities, viz. Light and Heat, 
or Spirit and Cold; and imagining that the 


Phenomina 
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Phenomina produced by natural Operations, 
were more ſimple, expreſſive, and leſs equi- 
vocal than Experiments produced by Art; I 
endeavoured to find one that would anſwer 
our Purpoſe ; accordingly, that of Vegetation 
appeared to be moſt likely to do it. —There- 
fore I examined the Obſervations and the Ex- 
planations of different Philoſophers thereon ; 
and found little Aſſiſtance from any but the 
ingenious Dr. Hales, who, from a Set of 
_ well choſen Experiments, accurately per- 
formed, and faithfully related, hath cleared 
this ſimple Operation from its Intricacy. 


By which it appears, that a Seed is covered 
with an ontward Shell, which is of ſuch a 
cloſe Contexture, as to prevent the common 
Atmoſphere from entering. | 


The Seed, by being put into the warm 
Ground, is ated upon by the warm Yapour, 
which 1s continually aſcending into the out- 
ward Atmoſphere. —The Light or Heat of 
this active Vapour enters the outward Shell, 
penetrates and expands the Lobes of the 

| | Seed 
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Seed (which Lobes anſwer the ſame Purpoſe 


to Seeds, that the Placentia does to Animals) 


expands and enlarges them; from hence, by 
the plaſtick Make of the Seed, it is forced 


into the Radicle, which it alſo extends and 


elongates, and puſhes into the Mould, and 
by being continually ated upon in the above 
Manner, it continually increaſes, till by its 
Number of Fibres, it receives a greater ex- 
panſive Force, by the warm Vapour it re- 
ceives from below, than what is ſupplied by 
the Lobes, which now burſt the incloſing 
Shell, and by this Force, from below, are 


impelled abeve Ground, when the Lobes ſe- 
parate, and the Plume appears, which is now 


enlarged, and its Leaves ſpread abroad, and 


becomes a perfect Plant, and the Lobes or 


Secondines drop off as uſeleſs. 


A Plant and a Tree are hydraulick Ma- 


chines, and are ſupported and made to grow 


by the two Agents Light or Heat, and Spirit 
or Cold. As either one of theſe act upon the 
Parts of the Plant or Tree, ſo does its Growth 
and Increaſe go on. -A Tree is compoſed of a 
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Root which is in the Ground, à Trunk a- 
bove the Ground, and Branches which are 
ſpread in the Air, anſwering to the Roots 


below. Now it is found by Experience, 


that you may pull up a young Tree by its 
Roots, plant the Boughs or Branches in the 

Ground, and let its Roots ſpread in the open 
Air, as its Boughs uſed to do, it will grow 
in this Form, puſh out Leaves, Bloſſoms, 
Fruit, and Seed. — The Leaves are formed 


wide, thin, and full of Pores, and anſwer 
the fame Purpoſe to Plants, that the Lungs 


do to Animals, to perſpire the ſuperfluous 
Vapour ſent up from the Roots. —Thus, in 
warm Weather, when the Sun ſhines on the 
Leaves, the Light or Sun-Beams enters their 
Pores, expands their Juices, and as ſoon 
as they are ſpecifically lighter than the 
Atmoſphere, are forced off by it.—Hente a 
Vacuum is there formed, which is imme- 
diately filled up and ſupplied by freſh Vapour 
aſcending through the Tree or Plant, from 
the Roots. —In this Manner the Juices re- 


ceived by the Roots, are carried throughout 


the whole Plant or Tree ; and, after it has 
collected 


.. 


by 
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collected ſuch a Portion of it as is fit for the 
Support of every Part, the ſuperfluous Moiſ- 
ture is perſpired by the Leaves: This conti- 
nues all the Day, till the Heat of the Sun- 
Beams begin to decline in the Evening, and 
the Cold increaſes.— Thus, as that comes on, 
the Cold condenſes ſome of the Moiſture in 
the Atmoſphere, and preſſes it down towards 
the Earth, as the Heat goes off.— I he cold, 
moiſt Air and Spirit enter the open Pores of 
the Leaves, and as they overpower the Heat, 
force the Juices through the whole Subſtance 
of the Plant, down to its ſmalleſt Roots, 
which they force out and elongate.— In this 


Manner the Plant grows and increaſes in 


Bulk, till the Cold is ſo very powerful, to 
contract or preſs the Juices into a Concreate, 
when all Vegetation ceaſes, and the Leaves 
drop off as uſeleſs. . 


Thus, as the Cold of Autumn comes on, 


the Juices of the Tree are inſpiſſated, the 


ads and outer Rind are covered with a 
guniny Subitance, in the ſame Manner as 1s 
lcd ty cover the Silk of a Balloon, to pre- 
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vent the common Air from having any acceſs 


within. — As ſoon as this is done, the Trees 
which are uſed to ſhed their Leaves, drop 
them off as uſeleſs, and continue in a torpid 
State till the next Spring.— In April, the 


Sun-Beams have ſufficient Power to enter the 


Bark of the Tree, which then expand its 
Juices, and make thein fluid; and, by the 
continual Increaſe it receives every Day, it 
acquires a Force one third greater than the 
Preſſure of the Atmoſphere. —The Wood of 
the Tree being of a cloſer Nature, and reſiſt- 
ing more than the Rind, the Juices are made 


to expand in the Series of Veſſels between the 


Bark and the Wood, which communicates 
through every Part of the Tree, and parti- 
cularly with the Buds, which have Openings 
made for that Purpoſe, through all the Inte- 


guments of the Bark, &c. where this ex- 


panſive Force enters, develops the Buds, and 
forces out the Leaves; and when they are 
quite expanded, the Tree becomes a perfect 
hydraulick Machine, as was before deſcribed, 


and grows, and is ſupported as above.—Thus, 


as ſoon as the Leaves are puſhed forth, the 
expanſive 
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expanſi ve Force of the Tuices is gone, the 


Tree will no longer bleed, but inſpires or 
expires, and thereby keeps up a continual 


Motion of the Juices, till they are concreted 


by the coming on of the Winter cold. 
Having explained the Operation of Vege- 
tation, which Moſes tells us was performed 
on the third Day, by the natural Agents al- 
ready found to be good, and capable to do 
the Office God aſſigned to them. He now 
put them into Action, and by this Expreſſion, 
let the Earth bring forth Graſs, gave them 


Power to do it,-Thus ended the third Day, 


or the third Revolution of the Earth. 


It gives me Satisfaction to find, that the 


Method and Agency of Vegetation above de- 
ſcribed, are repreſented to be the ſame in the 


Scriptures, and that in this Inſtance they 
ſpeak philoſophically true: For Moſes in- 
forms us, (% that Vegetables could not grow, 


till the Earth was ſupplied with Water or 


Rain, and that they were made to grow by a 
moiſt 


; (w) Gen, II. 37 6. 
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moiſt aſcending Vapour, which watered the 
whole Face or Surface of the Ground and 
that to thoſe who hearkened to the Voice of the 
Tord, be will open his good Treaſure, the 
Heavens, to give Rain to the Land, in his 
Seaſon, and to bleſs all the Work of their | 
Hands; & and Job informs us, that Vege- 
tables are nouriſhed and ſupported by Earth 
and Water; and the Agents which perform 
this Operation, are the folar Light and Heat 
of the Day, and the Dew and Moon Shine; 
for, ſays he, can the Ruſh grow without Mire 
or Mould? can the Flag grow without Wa- 
ter? (» Thus Moſes, in his Bleſſings on the 
Tribes of Iſrael, tells the Tribe of Joſeph, 
that the Bleſſings ſhall be on their Land, for 
the precious Things of Heaven, for the Dew, 
for the precious Fruits brought forth by the 
folar Light, and for the precious Things put 
Forth by the lunar Light; (:) and in Samuel 
| we are informed, that the tender Graſs ſpring- 
eth out of the Earth, by clear ſhining after 
Rain. 050 And Job tells us, that zhough the 

Root 


(x) Deut. xxvln, 12 — Job. VIII, 11. REY Deut. XXIII. un, 13. 
60 5 2 Samuel XAX111, 4. 
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Root of a Tree wax old in the Earth, and the 
Stork thereof die in the Ground, yet there is 

Hoe, if it be cut down, that it will ſprout out 
again, and by the Scent of Water or Vapour, 
iſſuing from the Earth, it will bud and bring 
Ver Boughs like a Plant. (2) 


It may be 3 that A Life is 


carried on and ſupported by the ſame Agents 


which carry on and Support the Vegetable, 
viz. Light or Heat, and Spirit or Cold. 


Some Years ago I had the Honour of be- 
ing acquainted with a Lady of Fortune, who 
lived in a large Houſe, but did not keep a 
great deal of Company ; ſhe had a large Par- 
Jour which was made but little Uſe of.—In 
October I was ſhewn a Bat, who had taken 


up his Winter Lodgings on one of the Cor- 


nices.—I ſaw him many Times afterwards, 
between that and Chriſtmas, when he appear- 
ed Motionleſs, as if dead. At Chriſtmas I 
perſuaded the Lady to have a Fire in the 
Room, to ſee if it would procure Life to the 

Bat. 


(2) Job. XIV. 7, 8, 9. 
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Bat.—She accordingly agreed that we ſhould 
ſpend one Day in that Room, and have a 
large Fire therein.-Some Time after Dinner, 
when we did not think of it, we were en- 
tertained with the Flight of the Bat, who 
flew round the Room with great Life and 
Vigour.—But we iound, the next Day, after 
a cold Night, that he was returned again to 
a torpid State.— The ſame Thing may be ob- 
ſerved by bringing Flies into the Warmth 
any Time in the Winter ; but what puts this 
beyond Doubt is, the hatching of Chickens 
in Stoves, —The Egg, like the Seed of Ve- 
' getables, is covered with a Shell, and theſe 
Eggs may be preſerved in their preſent State, 
a long Time, if prevented from having only 
a proper Degree of Heat; but put them un- 
der a Hen, or in a Stove, of a proper Tem- 
perature, in three Weeks a Chicken will be 
produced, who will then break the Shell, 
live, breathe, and feed, and be ſo far a com- 
pleat Animal as to feed itſelf. 


On the 4th Day we arc informed, that God 
made two great Inſtruments of Light, and 
3 placed 
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placed them in the Firmament of Heaven, to 
regulate or rule the Day and the Night; that 
they were to divide between the Day and the 
Night—and that they were to be the identical 
Inſtruments, to point out and divide the Sea- 
- ſons, the Days, and the Years.— Thus it 
may be obſerved, that on this fourth Day, 
the Motion of the Heavenly Bodies began, 
and was carried on by the natural Agents ; 
for God tells us, that he ſaw that they were 
good, and capable to perform the Offices aſſigned 


to them, — Here then, (as it is natural he 


ſhould,) Moſes begins his Chronology. (3)— 
The firſt four Days, till the Sun and Moon 
were formed, the Rotation of the terraqueous 
Globe was under the immediate Direction of 
God; but, now it was an Automaton, under 
his deputed material Agents, the Sun, (the 


Moon, the Stars, and the Heavens, ) unleſs 


he thought proper, at any Time, by a Mi- 


racle, to ſtop or to alter their Agency, and ſo 


to convince {keptical and unbelieving Men. 
1 am, dear Sir, with the greateſt Sincerity, 
Your obliged Friend, 
STONEHOUSE, 


Oct. 25, 1783, | 
(3) Introduction, P. g. 


F. PENROSE. 
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10 F. PENROSE, Efe. 


Mr. Heavifide profeſſes a great Inclination for 
the Study of natural Philoſophy, though be 
had been prevented from attending to it ſo 
much as he wiſhed. — He then puts the fol- 
lowing Quere.—In that general Diſſolution 
of Subſtances, which you ſuppoſe at the De- 
luge, why where not Shells, Bones, Shrubs, 

| &c. alſſolved, as well as Rocks, Stones, &c. 


DEAR SIR, 


Cannot but take Shame to myſelf, at Sight 
I of the Dates of the Letters you favoured 
me with, which I am ſorry to ſay is above 
three Months ago; more eſpecially as they 
were ſuch as I felt, and ftill feel myſelf fo 
much obliged to you for. 


The only Apology I have to make, (and z 
with I had not had it to make) is, that I was 
not well during the whole Autumn.— I was 


firſt ſeized with a Diſorder in my Bowels, 
| (the 
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(the firſt I ever had) which continued three 
Weeks, and left a low Fever upon me, which 
continued as many Months. — I, however, 
kept on Foot all the Time, but very un- 
comfortably; till being quite weary of ſo 


loag and diſagreeable a Viſitor, I determined 


to take a Ramble, and try to loſe him, 
which I put in Execution, and with Succeſs: 
For having rambled, for three Weeks, thro' 
the North of England, I returned Home very 
much better, and have been very well, thank 
God, for above a Month paſt ; though, per- 
haps the conſtant Hurry I have lived in, du- 


ring that Time, may have contributed not a 


littie, to keep me well, 


I employ this, my firſt Hour of Leiſure, 


to a0nowledge and thank you for the Trouble 


von nave been fo good as to give yourſelf, to 
uin your Ideas of the Cauſes of thoſe Ap- 
Dear 4:1CCS we now ſee on this terraqueous 
ut pray do not imagine, that be- 
A ve not made it ſo much my Study 
ve, that therefore I take no Pleaſure 
ical Phuoſophy, or that I am ſo eaſily 


Ee tired 
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tired of the Subject, as not to wiſh for the 
Sentiments of ſo ingenious and well-informed 
a Searcher into Nature, as you are.— Far 
otherwiſe; for though I have been debarred 
of proper Opportunities of Information, and 
my Habits of Life have been ſuch, as to pre- 
vent me from any cloſe Application to Study, 
| yet I have always felt a Propenſity to know 
1 and account for the Phenomena of Nature, 
'B and the Cauſes of thoſe various Appearances, 
which every Moment, and every where, ſtrike 
the Eye of the leaſt attentive Obſerver. 


But as my Inlets to Knowledge have been 
few, very few indeed, compared to yours, it 
| would be, extreme Folly in me to contend 
8 ſeriouſly with you on this Subject; and there- 
1 fore would with you to look on what I object 

to your Syſtem, as rather defigned to draw 
out Information, than to produce Conviction. 
In this Light, give me Leave to aſk you, 
why, in that general Diſſolution of Sub- 
ſtances, which you ſuppoſe to have taken 
Place at the Deluge, thoſe Shells, Bones, 
Shrubs, &c. that are undoubtedly found (as 

| | you 
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you ſay) in all Parts of the World, both on 
the Summits of Mountains, and in the Depths 
of the Earth; why were not thoſe Subſtances 
diſſolved likewiſe ? And what Reaſon can be 
given, Why the Cauſe, (whatever it was) 
that could diſſolve Rocks, and Marble, ſhould 
not diſſolve thoſe Subſtances which are of ſo 


much looſer a Contexture? This is a Queſ- 


tion which has juſt now occured to me, on 
looking into the Beginning of your Letters; 
and I muſt confeſs, it ſeems to me as rather 
favourable to my Hypotheſis than yours. —I 
ſhall therefore be much obliged to you for 
your Thoughts upon it; and as my preſent 
| Leiſure will not allow me to enter further 
into your Theory, at this Time, I ſhall beg 
Leave to defer my further Conſideration of 
it, till my Hurry is a little over, when I 
ſhall, with your Permiſſion, trouble you with 
what further Remarks may Occur to me 
upon it. 
| Jam, 


DE AR SIR, 
Your very obedient, 


And faithful Servant, 
J. HEAVISIDE, 


PaINCE'S-STREET, 


Sunday, Jan. 11, 1784. 
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\ 


To JOHN HEAVISIDE. Es e. 


Prejudices of Education hard to be overcome, 


therefore many Things in Mr. Penrsf*'s 
Theory may appear doubtful at firſt, as they 
differ from ſome which are generally taught - 
There may be Arcana in Nature, which 
human Reaſon may not be able to explain. 
Anfwer to Mr. Heavifide's laſt Query.— A 
Conſtitution and Cuſtom obſerved by the Royal 
Society, concerning Diſquifitions.—The Waters 
the Outſide of this terraqueous Globe, not 
ſufficient for the Flood. — Centre of Gravity 
altered at the Fleod.Cauſes afſi gned why 
Bones, Shells, &c. were not diſſolved. 


DEAR SIR, 


181. g 
"OUR Mind being prepoſſeſſed with Ideas 
very different from many Things in 
my Theory, I doubt not but ſome will Hicł 
with you, at firſt, (whatever they may do at- 


terwards) I am ſure they did fo with me; 


but as neither you or J are any further con- 
cerned 
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cerned than for the Amuſement of ourſelves, 
and the Inveſtigation of Truth; ſo we ſhall 
be more likely to agree about them, than the 
generality of Diſputants ; whoſe Endeavours 
are often to explain the Truth away; and I 
truſt, we ſhall be both ready to embrace it, 
let it be found by either of us. 


In Order to get at Truth, we ought to ſuſ- 
pect our own preconceived Opinions, to di- 
velt ourſelves as much as may be from our 
Prejudices, and make uſe. of the greateſt Im- 


partiality in Judgement; for we mult obſerve, 


how greatly ail People are 61a/ed to the Ideas 
which have been ingrafted on their Unger - 
flanding, by Education and Cujlom ; notwith- 
ſtanding ſome of them may be the greateſt 
Abſurdities.— Thus, for Inſtance, we. find 


many of the Wives of the Indian Kings are 
brought to believe, that by Self Murder, /a 


Crime which we think the greateſt, and moſt 
contrary to Nature / } they ſhall inherit the 
greateſt Bliſs, Under this Perſuaſion, many 
throw themſelves into the Funeral Pile with 
their dead Huſbands; encouraged and ani- 
mated 
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mated to it, by thoſe who are believed to be 
the beſt and wiſeſt of their People.— We 
may alſo obſerve, that a Perſon educated in 
Italy, will be a Catholick; in England, a 
Proteſtant; in Turkey, a Mahometan ; in 
India, a Gentoo.— Errors, from the ſame 
Cauſe, reign in Philoſophy as well as Divi- 
nity; our philoſophical Opinions are generally 
formed in the ſame Manner, from Education, 
and the Company we keep; and often under 
the Protection of ſome great Name, whoſe 
Notions few dare to oppoſe, or even to in- 
veſtigate or examine. — Thus the Earth, 
Moon, and Planets were believed to circulate 
round the Sun, by the Ancients, down to 
Pythagoras.—Afﬀter that the Prolemean Syſtem 
took Place, then the Tychonic, and now the 
ancient Syſtem is again recovered by Coper- 
nicus, and his Followers, and demonſtrated 
to be true by the immortal Newton, and be- 
| lieved by nearly All. 


The above Obſervations ſhew us how eaſily 
we are made to believe falſe Opinions by 
Education, and with what Difficulty they 


are 
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are eradicated afterwards,—A great many of 
them are often believed to be innate, and im- 

planted in our Mind by God.— Hence, in 

Matters of Conſequence, we ſhould not re- 
ceive implicitly thoſe Opinions we have been 

taught, or are generally believed as true, 

without Examination; wherever this is the 

Caſe, it muſt be a great Obſtacle to Improve- 

ments in Arts and Sciences. — For the above 
Reaſons, though I may obſerve ſome Things 

which are contrary to your preconceived Ideas, 

or to general received Opinions, or what you 
may have been taught to be true; yet, I hope, 

from your known Impartiality, you will not 
diſcard them without Examination. | 


You have choſen a Queſtion, the Anſwer 
to which will afliſt to elucidate my Theory, 
and I hope my Explanation of it may prove 
ſatisfactory to you; although, as you obſerve, 
it has a contradictory Appearance. —** Why 


in that general Diſſolution of Subſtances, 


* which you ſuppoſe to have taken Place at 
* the Deluge, thoſe Shells, Bones, Shrubs, 
** &c. that are undoubtedly found (as you 
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e (ay) in all Parts of the World, both on 
© the Summits of Mountains, and in the 
«* Depths of the Earth; why were not theſe 
*& Subſtances diſſolved, and what Reaſon can 
ebe given, why the Cauſe (whatever it was) 
that could diflolve Rocks and Marble, 
&* ſhould not diſſolve theſe Subſtances which 
are of a much looſer Contexture ?” 


In the firſt Place, I ſhall beg Leave to ob- 
ſerve, that though the whole Operations of 
Nature are ALL carried on in a mechanical 
Manner, yet there may be ſome Arcana which 
may be out of human Power to explain. — 
But it is the Duty of every Searcher after 
Truth, not to evade the Queſtion. —But if 
he cannot explain it, to confeſs it. —I hope, 
from what follows, that you will think, that 
I do not make the above Obſervation with a 
Deſire to get rid of your Query, but only to 
lay in my Claim, leſt I ſhould want it here- 
after. However, you ſhall find that I will 
anſwer quite to the Point in Queſtion, with- 
out Evaſion. 


I ſhall 
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I ſhall now purſue the ſame Method J did 
in my former Letter, firſt giving the hiſto- 
rical Account of the Event, and then prove 
it to be true from F acts or Obſervations." 


It may be obſerved, t Moſes, in giving 


us the Account of the Flood, (which in Fact 
is the only one we have, or can have) tells 
us, that God ſaid ** 7, even 7, do bring a 
«« Flood of Waters upon the Earth.“ Ac- 
cording to this Account, it was a Miracle, 
performed by God himſelf, by altering the 
Operations of Nature; but yet performed by 
material Agents, in a mechanical Manner. 


Had it not been performed by material Agents, 


it could not be Evidence to our Senſes, nei- 

ther could we underſtand it, whilſt our whole 

Machine, by Wiki: we receive our r Ideas, is 

material. | | LS SHALE 

| * 

In Order to plain theſs forte . con- 

tradictions, I ſhall obſerve the Method di- 

rected by the Royal Society.“ The Con- 

c ſtitution and Cuſtom of which are, that 

every Diſquiſition muſt either terminate in 
Ff | 4 4 
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Wt mathematical Demonſtration, or be form- 


* ed upon ſome one or more Experiments, 
« Obſervations, or Hiſtories of Facts, for a 
Foundation of Reaſoning, and the Con- 
e cluſions drawn, muſt neceſſarily appear to 
« flow from the Premifes ; and the Danger 
ec of drawing general Concluſions in natural 


* Philoſophy, and Phyſical Diſquiſitions, lies 


„not in Arguments, @ Poſfteriors, from the 
Effect to the Cauſe; but in the byporherich: 
« Way, that is, by Parity or Similitude ; to 
« Parity and Similitude of Effects, which 
ec muſt be often a fallacious Method, and the 
© Source of many Errors; for this ſame 
«« Cauſe, acting by one and the ſame Power, 
* according to the ſame Laws, is often made 
© to produce not only different, but even 
e contrary Effects, according to the ſpecifick 
: Differences of the Subjects acted upon.— 
„Thus Heat makes Clay hard, but ſoftens 
« and melts Wax, Metals, &c.”—The Caſe 
before us is another, Inſtance of the fame 


Hod. 


\ 


= we — two o Facts open to our c View, 
(beſides 
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(beſides a Number of others of the ſame Ori- 

ginal) viz, the hardeſt Rocks ſhew us, that 
they were in a State of Solution, when the 
Shells, Bones, &c. were mixed with their 
very Subſtance; on the contrary, that theſe 
Shells, Wood, and Parts of Vegetables, are 
almoſt in a perfect State, though of a much 
looſer Contexture. 


I believe all Philoſophers, who have wrote 
on the Flood, have allowed, that there was 
not a ſufficient Quantity of Water on the Out- 
fide of this Globe, to cover it a tenth Part fo 
high above it, as we are told the Waters pre- 
vailed, —If this is fo, and the Fact is true, we 
muſt ſearch ſome other Place for it? none will 
be found but within the Bowels of this Earth ; 
accordingly Moſes tells us, that this Flood 
was brought on by the breaking up the 
*« Fountains of the great Deep, and opening 
* the Windows of Heaven. (Or, as it is 
expreſſed in the Original) opening the Cracks 

and Chinks, whereby Air paſſes through the 
Earth. That Steam or Vapour is continually 
paſſing through them, is at this Time ob- 
ſerved by Miners. = Tt 
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It appears, before this Phenomenon could 
ſucceed, that the Centre of GRAVITY (let 
it be a Power inherent in So/ids or ab extra} 
and the Attraction of Cohefion muſt be al- 
tered, Let us ſuppoſe (for ſuppoſe it we 
muſt, as we are not informed of it) that God 


by his own Act, (I even I, ſays Jchovah) al- 
| tered the Place of the Centre of Gravity, from 


within the Earth, to ſuch a Diſtance on the 
Outſide; the Conſequence would be as Moſes 
has told us it was.—The Waters would flow 
outwards by all the Fountains, Openings, 
and Chinks of the Earth, Rocks, &c. (the 
Number of which will be more eaſily con- 


_ ceived by viewing our Cliffs of Marble, than 


can be deſcribed) which would make no 


| Reſiſtance (Gravity being altered) but would 


be difloved and carried away by the Impetuo- 
ſity of the Eflux, and with many other Bo- 
dies, make one common Colluvzes. 


It may be obſerved in this common Deſ- 
truction, that Earth, Rocks, Stone, &c. 
(which were kept or bound together by Gra- 
vity or Attraction of Cohefion, ) on the Alter- 

ation 


en tie DE LUGE; I - | an 


ation of the Centre of Gravity, and the Ef- 
flux, cauſed thereby, of the Waters, muſt 
be reduced, if not quite, nearly to their 
ſmalleſt Parts.— On the contrary, Shells, 
Bones, Shrubs, Leaves, &c. which are not 
held together by Gravity, or Attraction of 
Coheſion, but by Fibres, Sinews, Tubes, 
Membranes, &c. tied, twiſted, and compli- 
cated together in a wonderful Manner, would 
not be affected by it; the Attraction of Gra- 
vity would not untwiſt their Fibres, there- 
fore thoſe Parts of Animals and Vegetables, 
notwithſtanding their ſoft Texture, would 


remain as before. 


After the Waters had prevailed God's ap- 


pointed Time, Moſes tells us that God re- 
membered Noah, and would not ſuffer him 


to be deſtroyed, which he muſt have been, 
had the Waters not aſſuaged.— God, by his 


own immediate Act, by His Spirit, or what 


may be called Ether, (this is the ſame Word 
as tranſlated Spirit, Gen. 12.) reſtored the 
Power of Gravity to the Place appointed to 
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STONEHOUSE, 
Feb. 2, 1785. 
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it before the Flood; and the terraqueous 
Globe was again reſtored to its priſtine 
Form. (4) LO | 


From what has been obſerved, the follow- 
ing Concluſion ſeems naturally to ariſe, that 
Gravity was the Agent which forced off the 
Waters. —If ſo, is Gravity a material Power ? 


If it ie, does it lie in Solids or Fluids? No 


great Difficulty ſeems to be in giving an An- 


ſwer to the above Queſtions ! 


Farewell, my dear Friend, till I write you 
again, which'I will do ſoon.] 


F. PENROSE. 


- 


(4{ See Let. I. III. 
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= To JOHN HEAVISIDE, Ese. 


As the firſt material Agents cannot come within 
the Knowledge of our Senſes, ſo different. 
_ Philoſophers have formed different Opinions. 
But Aftronomy may be proved by mathema= 
tical Demonſtration.— Hiſtory is no more than 

a Romance without Chronology z which is not 


certain, unleſs proved by Aftronomy.--Where. 


to begin our Aſtronomical Epoch, — Moſes s 
Account of the Place of the Sun and Moon 
at the Creation, proved by Mathematical 
Demonſtration. —Firſ# Meridian proved by 
an Objervation of Dr. Bradley's. — As Mr. 


Error, Leave is given to Mr. Heaviſide to 
ſhew this Letter to any Proficient in Aftra- 
nomy, and get their Criticiſms on it. 


DEAR SIR, 


J Thank you for your Preſent of the Book, 
. on the Deluge, which I have read al- 
ready—lIt is coming down in Betſey's Box, 

on 
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on board the Roſe; when it arrives, I ſhall _ 
give it another Reading, and doubt not but I - 
ſhall receive Satisfaction from ſome Parts of 
it; and 1 ſhall, (which I aſſure you I always 
do) endeavour to diveſt myſelf of all precon- 
ceived Ideas.—As the firſt material Agents, 
have not, neither ever can they come under 
the Examination and Knowledge of our Senſes; 
ſo different Sects of Philoſophers have form- 
ed different Hypotheſes about them, which 
has been the Cauſe of ſuch a Variety of Opi- 
nions.— For ſome Years paſt, my principal | 
Study has been Aſtronomy. A moſt ſublime 
Science! ThePhenomena of which may be prov- 
ed from mathematical Demonſtration ;* but even 
this Proof will be of no Signification to thoſe 
who have preconceived Principles of a dif- 
ferent Nature, and are thereby prevented from 
examining whether they be true or not.— 
There is another Thing againſt my Notions 
in Aſtronomy ; it requires ſome Attention to 
underſtand them; therefore few will be pr o- 
per Judges of them ; ſome of them are con- 
trary to the general preconceived Opinions, and 


as popular Prejudices are difficult to be over- 
| come , 
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come, ſo theſe Notions of mine will be op- 
poſed. —This Study is certainly of great Uſe; 
for Hiſtory is no more than a Romance, with- 
out Chronology, and there can be no Cer- 
tainty in Chronology, unleſs proved by Aſtro- 
nomy: Indeed without ſome fixed and aſtro- 
nomical Era, to which hiſtorical Narrations 
may be referred, however. true in themſelves, 


they will be deemed very little preferable to 


Romance. — Tho I have heretofore troubled 
you with ſome of my Notions on Philoſo- 
phical Subjects, which, perhaps, you may 
have thought both a Waſte of Time and 


Trouble to read over; yet, you ſee I am fo 


fond of ſcribbling, that I cannot help perplex- 
ing you with a brief Account of ſome of my 
aſtronomical Ideas. | 


In the firſt Place, I muſt agree with Keil. 
who ſays, As in the Heavens there are cer- 


*« tain Points, from which Aſtronomers be- 
* gin their Computations of the Planets 


„ Motions, fo alſo there muſt be certain 


“ Points, or Inſtants of Time, from which, 
* as from Roots, all Calculations muſt begin; 
Ge and 
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and all memorable Actions are diſpoſed and 
© recorded, according to the Series of Years. 
e which follows from that Root. Theſe 
« Roots are called Epoche or Eras, from 
* which we generally count our Years or 
Times,” (5) 


The 8 of Time may be conſidered 
as an mdivifible Inſtant; but Time is a deter- 
minate ſucceſſive Duration, meaſured by Mo- 
tion; ſo that Motion and Time are cœtaneous. 
If we trace it back to the firſt Moment, it 
muſt be the Inſtant before planetary Motions 
had any Exiſtence, or were Nothing ; and 
when planetary Motions ſhall ceaſe, then 
cometh the-End of Time. 


If we know any thing when planetary Mo- 
tion or Time began, (as moſt Hiſtorians pre- 
tend to,) it muſt be diſcovered, either by Ob- 
ſervation or Calculation, or be revealed from 
God. But as there was no human Witneſs 
to the Creation, it could not be diſcovered by 
Obſervation, neither could it be diſcoyered 

| by 


(5) Introduction, Page 7. 
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by Calculation: But Moſes has revealed it; 


and I have certainly the Liberty to take 


Moſes's Account as true, if I hereafter prove, 
from Mathematical Demonſtration, that it 
is ſo. | 


Hence I begin my Epoch of Aſtronomy, 
on the fourth Day of the Creation, when, 
| Moſes tells us, the Sun and Moon were for- 
med and placed in the Heavens, 70 point out 
Times and Seaſons, Days and Years. — Here 
then we have one Datum or Root, viz. the 
fourth Day of the Week, twelve o'Clock, 
(which it muſt be on the Place in which the 
Sun was in the Meridian.) Fo/ephus tells us, 
the Jews reckoned their Years by the Sun, 
and their Months and Days by the Moon. 
Moſes alſo orders the Iſraelites (leaſt they 
ſhould be at a Loſs when to begin their Days) 
to keep their Sabbaths from Evening to Even- 
ing. © Hence we find that the Chronology 
of Time began, on the fourth Day, at Even- 
ing, which was the Day after the Moon's 
Oppolition, or when the. was full; when they 

„ (viz. 


(6) Levit. XXIII, 32. 
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(viz. the Sun and Moon) enlightened the 
whole Earth, as Moſes tells us. — That the 
Iſraelites, and their Poſterity, might not be 
at a Loſs to know the Time of the Year, and 
alſo the Diſtance of the Moon from the Sun, 
Moſes inſtituted the Feaſt of Ingathering, 
{after they had gleaned up their Olive and 
Vineyards to be kept in Remembrance of 
that great Event.— This Feaſt was to be kept 
on the 15th Day of the Moon ( as it is 
in the Hebrew) or Month, in the End or 
Revolution of the {Solar} Year.'') As every 
Month was begun on the Evening of the Vi- 
ſibility of the Moon, ſo this 15th Day muſt 
be juſt after ſhe was paſt the full. The Jews 
keep their Feaſts of Tabernacles and Ingather- 
ing in this Manner, to this Day; and, ac- 
cording to their Tradition, it is in Comme- 
moration of the Creation of the World, 
which happened at this Seaſon ; viz. at the 
autumnal Equinox, the Sun in Libra, at the 
full of the Moon. To be ſhort. (0 


I ſhall now aſſume the following Data, and 
N : prove, 
(7) Exodus, XXIII, 16==Beut, XV, 13: —= (8) Indroduction, Page 6. 
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prove, by Mathematical Demonſtration, that 


they are true. Viz. 1ſt, that the Sun was 


formed on the fourth Day of the Week, at 
the Creation, at twelve o'Clock, in the firſt 
Meridian, at the Autumnal Equinox, or the 
Sun in Libra, the Moon 15 Days paſt the 
Conjunction, the Day after the Oppoſition. 


Secondly. —That according to the Moſaic 
Account, A. D. 1753, is in Connection 
with A. M. 5760, and Time is meaſured, 
poſitively and abſolutely, by the Rotation of 
the Earth round its Axis, or a natural Day; 
and its annual Revolution thro' the Ecliptic. 
If, therefore, I prove that A. D. 1753, is 
the ſame identical Year with A. M. 5760, it 


muſt be mathematical Demonſtration that the 


above Aſſumitions are true. Now, (9 


A. D. 1753, we know to be the fame 
Year as 6466, according to the Julian Period. 
I ſubſtract Moſes's Account of the Age of the 
World, 5760, from 6466 of the Julian Pe- 
riod, there remains 706, in Coincidence with 


the 


_ {9) Introduction, Page 25. 
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the Year of the Creation. — The Julian Year 
Is 11 Minutes longer than the Solar tropical 
Year, by which Means the Equinox fell back 
44 Days, and, according to the. Julian Ka- 
lendar, ONE TIE: 25, to Sep. 22, N. S. 


| Multiply 5760 the Number of annual Re- 
volutions, or Solar Years, 
By 1461 the Number of Rotations 
of the Earth round its 
8760 Axis, or natural Days in a 
34500 Quadirennium. 
23040 
5760 

Divide by the Years 4)$415360 ( 2103840 Days in 5760 
in a Quadricenmum. ulian Years. 


Days of Retroceſſion in 5760 JulianYears, 44 to be ſubſtret. 


Sun in Libra, A. D. 1753, A. M. 5760, #103796 A.I.P. 6466, 
true Solar 5 5 
To know the Day of the Week, add 4 
the extra Days before the Sun and 
Moon meaſured Time. 
| Divide by 7 ) W Jörg (300542 Weeks 


Loos the Creation, or in 5760 Saturday 
Solar Years, 
T-A-B Se 
4 IL r.. „„. 
706. 8 6466. | 
Sun in Libra. 5760 Years, Sun in Libra. 
Firſt Meridian 5 _ Firſt Meridian. 
— 2103796 Days. — — : 
D. H. M 379 4 D. H. M. 
OR. 25. 00.00. | | Sep. 22. 00. O0. 


2 
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By a very accurate Obſervation, Dr. Brad- 
ley obſerved that the Sun entered Libra A. D. 
1753, September 22, on a Saturday. This 
had not happened before, ſince the Creation, 
neither can it happen again, on the ſame 
Hour and Minute, and Day of the Week, for 
many Thouſand Years to come; therefore 
1753 muſt be in Connection with A. M. 
5760; this proves it to be as mathematically 
certain, that the Year, Day, Hour, and Mi- 
nute, and Day of the Week, happened at the 
the Time when Moſes tells us it did, as it is 
to meaſure the Diſtance from Hatfield to 

London, by a Wheel: For Here are two 


Points, viz. Hatfield and London; by run- 


ning a Wheel from Hatfield to London, you 
will know how many Rotations the Wheel 
makes, between Hatfield and London: So 
here you have two Points, viz. the Autum- 


nal Equinox, A. I. P. 706, or the Year of 


the Creation, and the Autumnal Equinox, 
A. I. P. 6466, in which Time the Earth 
performed 5760 annual Revolutions, and 
2103796 Rotations round its Axis, which 


meaſured the Interval, and united the two 


Points 
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Points together. — Hence we have mathema- 
tical Demonſtration that Moſes's Chronology 


is true; and alſo, we have an Epoch whereon 


to begin our aſtronomical Enquiries. — The 
above is trifling Evidence, to what may be 
brought by the Aſtronomy of the Sun and 
Moon, by all the Eclipſes, Equinoxes, Solſti- 
ces, new, and full Moons, which have hap- 
pened fince the Creation. 


I am not very fearful to be convicted of 


Error, in what I have ſaid above, therefore 


(as perhaps you may meet with Adepts in A- 
ſtronomy) I ſhall have no Objection to your 


ſhewing them what I have ſaid; and, as 


Truth is the Object ſought, I ſhould be glad 
to hear their Criticiſms Bn it. | 


Tan, 
DAR SIR, 
Your obliged Friend, 
And Servant, 


F. PENROSE. 


STONEHOUSE, 
| Wedneſday, Feb. C. 17853. 


Let. XI. On Chronology and Aſtronomy. 241 


To F. PENROSE, Exg. 


Mr. Heaviſide having fhewed My. Penraſe's 
Letter to ſome eminent Aſtronomers, Mem- 
bers of the Royal Society; they ** all agreed 
* tbat his Calculations were perfectly right, 
* ond proved what He intended they ſhould ; 
* and that they would have deſired Leave to 
„ have read the Paper at the Meeting of the 
* Royal Society; but that it was deemed to 
« be connected with religious Subjects, which 
e they never meddie with there.” Queries 


to Mr. Penroſe, ng by the aforeſaid 


Letter. 


DEAR SIR, 


AM highly obliged to you for your kind 
Letter, and for being ſo good as to ſtate to 


me the Proofs of the Truth of the Moſaical 


Hiſtory of the Creation : They are certainly 
very learned and ingenious ; I have read them 
with great Pleaſure, and have only to lament 
my own Ignorance, in not being able (for 
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want of more Science in Aſtronomical Mat- 
rers) to fully comprehend their Force. As 
you have always been ſo good as to make Al- 
lowance for my Ig norance on any Philoſophi- 
cal Subjects, and hear, without Offence, my 
Objections to ome of your Opinions; ſo, I 
hope, you will pardon me for aſking you a 
few Queſtions, not in the Way of Olſections, 
but merely for Explanations, that I may the 
better comprehend the Whole of your The- 
ory ; which, I preſume, is this, viz. that 
according to Moſes's Account of the Creation, 
and the Number of Years he makes it from 
thence to the Flood; added to the Years fron 
the Flood to the coming of our Saviour ; and 
from thence to the Year 1753 of our Ara, 
making up the Number 5760, the true and 
real Age of the World, is thereby fully aſcer- 
tained, and Moſes's Hiſtory proved to be a 
true one of the Creation af that Time. 


You have proved, from Dr. Bradley's Ob- 
ſervation, that the Whole Planetary Syſtem 
was in the exact Poſition, in the Year of our 
Lord 1753, that * were, and muſt neceſ- 

| ſarily 
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farily have been at the Creation; and that 


they had not, nor could have been in the like 
Situation for 5760 Years before; nor will, 
probably, be ſo again, for as many to come. 
I ſhall therefore call this 5760th Year, 
the Year of the great Cycle of the Univerſe : 
But whether I call it properly ſo, or not, I do 
not know ; nor does it much ſignify, if you 


will give me Leave to uſe it as a Term, by 


which you may underſtand my Meaning. 
Now I- would aſk what Proofs can be addu- 
ced, that the ſame Cycle, or Number of Re- 
volutions, may not have happened over and 
over again, before Moſes's Date of the 
_ Creation. 


I muſt alſo beg you to explain the Uſe of 
your Table, and why in the one is Oct. 25, 
and in the other Sept, 22. I ſubjoin the Ta- 
ble as I copy it from yours, 

"ASL LE 
A. I. P. 5 Interval. As L. 


706. 6466. 


Sun in Libra, 5760 Years, Sun in Libra. 
Firit Meridian |} | Firſt Meridian. 
2103790 Days. 2 — 
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I know that 1 expoſe my Ignorance in aſk- 
ing this; but I am not aſhamed of doing that 
to you, who already know it ſo well. 


The above I wrote (as what occurred to me 
on the firſt attentive Peruſal of your Scheme) 
as ſoon as I had read it; and, having your 
Permiſſion, I afterwards copied it, and ſhewed 
it to two or three of my Friends, whom I 
thought better acquainted with Aſtronomy 
than myſelf. | 


One of theſe I knew to be intimate with 
an eminent Aſtronomer, of the Royal Soci- 
ety ; and, as I wiſhed, he aſked my Leave to 
ſhew it to him, which I readily gave him. 
He called on me a few Days ago, and told 
me that that Gentleman was much pleaſed 
with it, and had kept it-till now, that he 
might ſhew it to his Aſtronomical Friends of 
the Society; and that they o// agreed that 
your Calculation was perfectly right, and pro- 
ved what you intended it ſhould do: But, at 
the ſame Time, they made the ſame Obſerva- 
tion upon it that I had done, viz. that it did 

not 


Let. XI. On Chronology and Aſtronomy. 245 


not prove that there had not been previous 
Revolutions (or Cycles, as J call it) fo that 
mentioned above. You will not wonder that 
I was both ſurprized and pleaſed, to find that 
J. who am wun-learned in ſuch Subjects, 
ſhould thus have blundered upon what had 
ſtruck all theſe learned Men. 


I muſt add, that the Aſtronomical Gentle- 
man would have deſired Leave to read the 


Paper at the Meeting of the Royal Society ; 
but that it was deemed to be connected with 
religious Subjects, which they never meddle 
with there. | | | 


I find you will, in Time, give me an Itch 
for Philoſophizing likewiſe, which hitherto I 
have only amuſed myſelf with now and then, 
as it has fallen in my Way. As a Proof of 
this, I have lately often thought of our Con- 


verſation at Hatfield, wherein you explained 


Sir Iſaac Newton's Aſſumption of the inex- 
plicable Terms of Gravitation and Attraction, 
and in their Place, affirmed that Fire, or 
Heat, anſwered all the Purpoſes equally, and 
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was a Subſtance, or Quality, known and al- 
lowed by all. As we had not then Leiſure to 
develop the Whole of your Ideas on that 
Subject, I ſhould eſteem it a great Favour if 
you would be ſo kind as to give me a general 
View of your Opinions upon it, whenever 
you have Leiſure, and find Inclination to gra- 
tify me with it. 


T am, 
DEaR SIR, 
Your very obedient, 
A And obliged Servant, 
J. HEAVISIDE. 


PaincEz's-STREET, 
March 20, 1785. 
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To JOHN HEAVISIDE. Exg. 


Mofes's Hiftory of the Creation ought to be exa- 
mined by Chronohgy and Aſtronomy, which 
z5 the true Teſt of all Hiftory. — The Cycle 
of Years explained; — Anſwer to Mr. Hea- 

vide s laſt Queries; — Ether the Cauſe of 
Gravitation ; — Gravity and Levity relative 
Terms. — The Agency of the Ethers explai- 
ned ; — they are the Cauſe of Winds, Hur- 
ricanes, Farthquakes, c. — they alter or 

| deſtroy Attraction, Gravitation, Coheſion, 
&c. 4s the Cauſe of the different Motions of 

the Earth, and its ſpheroidal Shape; the 
Cauſe of Tides, &c. | 


 Drar SIR, 


Thank you for your laſt Letter, which 
(by informing me, that what I had writ- 
ten to you had received the Approbation of 
ſome eminent Aſtronomers, Members of the 
Royal Society) gave me great Pleaſure, as 
their Approbation does me a great _— 

1 than 
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than ever I expected to receive. 80 learned a 

Body of Men (by the Diſcouragement they 
have given to Gueſs, Speculation, and Hypo- 
theſis) have been the Means of thoſe diſtin- 
guiſhed Improvements, which the Sciences 
have received: It being one of their Conſti- 
tutions to admit Nothing but what muſt ter- 
minate in Mathematical Demonſtration, or what 

is founded on Fats, and Reaſonings and Calcu- _ 
lations which neceſſarily flow from them. — I 
think we ſhould pay the /ame Regard to Mo- 

ſes's Account of the Creation, as we would 
do to any other Hiſtorian. — For, as I ob- 


25 ſerved in my laſt Letter, Hiſtory, if not 


proved by Chronology, is no more than a 
Romance; and there can be no Certainty in 
Chronology, unleſs proved by Aſtronomy.— 
On the Contrary, Hiſtory and Chronology, 
which is proved by the Situation of the Sun 
and Moon, at the Time theſe Events hap- 
' pened, and confirmed by Eclipſes, when the 
Moon interſects the Earth's Orbit; together 
with her Oppoſitions and Conjunctions, &c. 
muſt be as true as that there is a Sun and 
Moon ; for their Conj unctions and Oppoſi- 


tions 
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tions will occur, at their appointed Seaſons, 
as long as Time ſhall laſt. — Thus we know, 
by Calculation, that Prolemy's Account of 
the moſt ancient Eclipſe of the Moon to be 
true ; as we find, by Calculation, it muſt 
have happened, at the Time He mentions, 
cither at Alexandria or Babylon : — I would 
try Moſes's Account of the Caen in the 
ſame Manner, 


The Gentlemen you ſhewed my Scheme to, 
as well as you, very juſtly obſerve, that the 


Exactneſs of it depended upon a Cycle of 


Years, and tho' my Calculations were perfectly 
right, yet they did not prove but that there 
might have been many Cycles before the Time men- 
tioned by Moſes. — In Regard to the Time of 


the Creation; it muſt have been known, (if 


known at all,) either, iſt from Obſervation, 
or, 2ndly, it muſt be proved-by Calculation ; 
or, 3dly, it muſt be revealed. — It could not 
be obſerved, as there was then no Human 
| Perſon to obſerve it; neither could it be 


found out by Calculation: But Moſes in- 


W us it was revealed, and to confirm his 


3 Account, 
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Account, has given us. the Situation of the 
Sun and Moon, and Day of the' Week, at 
that Minute of Time.— Theſe are Facts] and 
I think it cannot be imagined that Moſes 
(who wrote at a Time when Aſtronomy was 
little known) ſhould be able to calculate the 
exact Place of the Sun and Moon, at the par- 
ticular Inſtant of Time of that Event, which 
he tells us happened more than Two Thou- 
ſand Years before he was born.—lI therefore, 
think that if, on Calculation, we find that 
his Aſtronomical Account be true, we ought 
to allow his Fidelity, as an Hiſtorian, to be 

confirmed. 


In order to find the Cycle of Years, 


Multiply 526949 the Minutary Meaſure of a Solar 
tropical Year, 
Into 5760 the * Number of Solar tro- | 


; pical Years. 
Divide the Product | | ps - 
By 2108796 3029466240/1440 equatareal Minutes ſought. 
The Numb . ( 28 Rs 


of the Earth's Rotations 


about its Axis. A, M. $5760 in Connection with A. D. 
17535 when Dr. e made his „ at nn 


In Regard to your other Queſtion, by I 
made 


ac ft z 
7 
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made Time to begin Oct. 25, and the Cycle of 
Years to end Sept. 22 ? 


To explain myſelf as well as I can, why 
theſe Cycles began Oct. 25, and ended Sept. 
22. I obſerve, that the Julian Year conſiſts 
of 3654 Days, (or Rotations of the Earth,) 
but this Quadrant, or Quarter of a Day, or 
ſix Hours, is not compleated on the ſame 
Meridian where the Rotation began, but 11 
Minutes more Eaſtward on the Equator. — 


This Preceſſion of 11 Minutes of Rotation 


Eaſtward, makes 11 Minutes in Time Weſt 
ward, (as in the Calendar); fo that the pre- 


ciſe Length of the Year is 365D. 5H. 49M. 


Thus, if the Solar Year began in any Meri- 


dian, exactly at Noon, the ſecond Year it 


would begin 11 Minutes before fix in the 
Evening ; the third 22 Minutes before Mid- 


night; the fourth 33 Minutes before fix in 


the Evening, and end 44 Minutes before 
Noon. Hence a Day is added to every four 
Years, and that Year is what we call Byſextile 


or Leap Year: And in aCycleof 1440 Years, 


having paſſed every Minute on the Epuator, 


the 


——— A 2 E . * AD "nt : 
8 I ID —— —— — = _— — — — 2 —ErGnw— 
S . TD Eee —— - ————————— — 

— — — — — — 12—2— —L¼ — — — — 


252 On Chronology and Aſtronomy. Let. XII. 


the Year and Day will begin again together, 
in the ſame Meridian, but not on the ſame 
Day of the Week. — Hence the Day of the 
Week, and not the Day of the Month, muſt 
be the Characteriſticł to diſtinguiſh the Cycle. 


The Julian Year (as obſerved) being 11 
Minutes longer than the ſolar tropical, the 
Day of the Month, (according to the Julian 
Calendar,) from the Year of the Creation, or 
the Year of the Julian Period. 706, had re- 
' ceded 44 Days, which brought the Day of 
the autumnal Equinox from Oct 25, which 
it was in the Julian Year 706, to Sept. 11, 
O. 8.; but 11 of theſe Days being thrown 
off, in the Year 1752, in Order to bring the 
Equinox nearly on the ſame Day of the Julian 
Month which it was at the Nicene Council, 
which was held 1439 Years. before; it 
brought the Day of the Month, (when the 
Sun entered Libra,) from Oct. 25, at the 
Creation, to Rope 22, N. 8. 1753. | 


In Regard to W paſſed W you and 
me, about Sir Iſaac Newton's Aſſ umption of 
Gra- 
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Gravitation and Attraction, I think you miſ- 


underſtood me: I did not oppoſe them, as 
Effect; but I would not have it underſtood 
that we ought not to be ſatisfied in going thus 
far, and no farther ; — I contended that we 
ought to have Liberty to enquire what Agent, 
or Agents, were the Cauſe of theſe Effects; 


and not to make Uſe of Words which ſeemed. 


to point out ſome occult Quality, and that 
it was the ne plus ultra, and improper. to en- 
quire any farther. — No! We ought to uſe 
theſe Words, as Sir Jſaac Newton has directed, 
only to expreſs Phenomena in Nature, to 


which he was going to apply his mathemati- 


cal Demonſtrations: Thus in his Oprzicks, 
(which was ane of his laſt Works,) fays he, 
„ would have Gravitation and Attrac- 


tion to be underſtood as an Effect only, 
which might be occaſioned by the Preſſure of 


W 


s 


* @ moſt ſubtle Ether, (with which the Space, 

* from the Sun to the Extremity of the Syſ- 

* tem might be filled,) o or to ub which 
he did not now.” 


Daily Experience ſhews us, that Gravita- 


tion 
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tion and Attraction are relative Terms only, 
as Gravity and Levity, and are always in Pro- 
portion to the Specific Gravity of the Body, 
and the Denſity of the Medium that ſur- 
rounds it. As, for Inſtance, drop a piece of 
Cork out of your Hand, in the Air, it will 
be forced to the Ground, by being of a 
greater ſpecific Gravity than the Atmoſphere ; 
put this Piece of Cork at the Bottom of a 
Baſon, cover it with Water, and the Cork 
will be forced upwards, and lie in the Medium 
between Air and Water, higher or lower in 
Proportion to its foecific Gravity. The E 
periments on Balloons greatly confirm 8 
explain _s above Theory. 


The following Axioms (I think) are al- 
lowed by all Phyloſophers : iſt, that. Matter 
connot act but when acted upon; 2dly, that 
it occupies Space, and cannot act in two 
Places at once, but only in the identical Space 
it occupies; therefore it cannot act at a Diſt- 
ance from itſelf, or in any Place it does not 
oecupy Hence it muſt be the ſurrounding 


Medium which cauſes the Gravitation of Bo- 
Ny dies. 
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| dies. — Thus, as was obſerved by the Cork; — 
a Body, placed in any fluid Medium, will riſe 


or fall, in that Medium, in Proportion to the 
ſpecific' Gravity of that Body, and the Den- 
ſity of the ſurrounding Medium. 


My Aſſumption is, that the it Agent in 
Nature muſt be the moſt /ubrile (or actiue 
and univerſally expanded, and capable of enter- 

ing all Pores, and Interſtices, of the moſt 
denſe Subſtances in Nature, even Adamant !— 
And I ſuppoſe that the Ezher, which Sir 


Iſaac Newton imagined, ) might, by its Pul- 


fion, be the Caule of Gravitation and Attrac- 
tion, & be compoſed of two Qualities ; which, 
for the Purpoſe of being anderſtood, (not be- 


ing able to find more proper Names,) I will 


call Heat and Cold.—I ſuppoſe this Ether to 


occupy all Space, from the Sun, at the Cen- 
tre, to the utmoſt Extremity of the Syſtem; 
which 0 Qualities are in continual Con- 
flict, in the Manner we have obſerved 6 the 
cold and hot Air, or Atmoſphere to be.— 
Theſe Ethers, mixed with the Atmoſphere, 

being 


(9) P. Def. v, VII Ib. I, Sec. II. 
(104 See Letter IV, Page 164. 
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being the Cauſe of the Conflict, we always 
obſerve, between hot and cold Air; each en- 
deavouring to poſſeſs the Place occupied by 
the other ; — the Heat expanding, and the 
Cold compreſſing. If they are the firſt A- 
gents, their Power will be indefinite, and ca- 
pable of deſtroying all material Subſtances, as 
we have numberleſs Inſtances and Experi- 
ments every Day, which confirm it. Does 
not the Experiments in Electricity prove that 
it is univerſally expanded and enters all Sub- 
ſtances, and that it is in all Matter, Ice not 
excepted ? | 


Boerhaave, and a great many Philoſophers, 
have thought that Motion and Fire were ſyno- 
nimous Terms, as has been obſerved.) Viz. 
where Fire abounds, there will be the great- 
eſt Motion, and Cold the oppoſite. — Hence 
we ſee the Cauſe of all Winds, Hurricanes, 
Earthquakes, &c. which deſtroy every Thing, 

and force all before it: in thoſe, the Pheno- 
mina of Attraction, Gravitation, and Cohe- 
fion, are all loſt, — Hence may be obſerved, 
that all Matter, by having Fire added to it, 

| (12) Letter v. 169. 5 
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is expanded, and occupies more Space. Thus 
the Sun Beams, ſtriking againſt the Earth, 
2 great Part of them are reflected, and of 
Conſequence there muſt be a greater Quan- 


tity of theſe Sun Beams, or Heat, at the Sur- 


face, than at an Inch from it, and a greater 
there than at two Inches, and fo on. When 


the Rarefaction is made on the Surface of the 
Earth, the Cold, or more denſe Ether, ruſhes. 


towards the Earth, together with the Atmo- 
ſphere, and forces this IAght, Heat, or rarefied 
Air, upwards from the Earth ; and with it 
every thing that is of leſs ſpecific Gravity 


than the Atmoſphere. — The Earth, being 


placed and ſurrounded with theſe Ethers, it 


has no more Reſiſtance than a Body, of the 


ſame ſpecific Gravity, placed in the middle 
Part of a Tub of Water ;—it would neither 


riſe to the Top, nor gravitate to the Bottom, 


but would remain in the Middle, and move 
as the Body of Water moved; unleſs by Means 
of Heat, or ſome other Cauſe, the watery 
Medium, on one Side, ſhould be expanded, 
FK made to vccupy more Space, and to be of 


leſs ſpecific Gravity than it was on the other: 
"KS If 
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If this was the Caſe, then the Medium, or 
Water, on the other Side of the Body, having 
greater Gravity or Preſſure, would force it- 
ſelf into that Place of leſſer Gravity, and of 
leſs Reſiſtance ; and, by that Preſſure, would 
force the Body to turn round together with 
it. — Thus the Earth, being placed in and 
ſurrounded with Ethers, can have no Reſiſt- 
ance : The fide of the Earth next or oppoſite 
the Sun, having the Atmoſphere heated and 
rarefied, and the other Side covered with cold 
and denſe Ether ;=this cold and denſe Air, by 
forcing itſelf into the Place occupied by the 
hot and rarefied, carries the terraqueous 

Globe round with it. Thus, the Heat from 
the Sun, and the Cold from the Extremities, 
continually acting, cauſe the perpetual Mo- 
tion of the Earth. Hence, whilſt theſe two 
Motions remain a Ballance to each other, fo 
loag would the Earth go round the Sun ; go- 
ing round its Axis alfo at the fame Time.— 
Does not all Experiments in Electricity, 
Gunpowder, and the late ä on 
Balloons confirm it? 


Hence 
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Hence, the greateſt Heat, or Rarefaction, 
being on the Earth, every Body of greater 
ſpecihc Gravity than the Atmoſphere, is 
forced towards it; and contrary, all Bodies 
of leſs ſpecific Gravity, are forced from it. 
hence the ſpheroidicalShape of the terraqueous 
Globe; for if the Water, or fluid Parts, are 
preſſed by the cold at the Poles, more than 
they are at the Equator, they muſt form a 


Spheroid, as Experiments on the Shape of 


the Earth have proved it to be. Hence alſo, 
we are informed of the Cauſe of the Tide, or 
Sea, always flowing from the Poles to the 
Equator ; (as Cook, in his Voyage to the 
South Pole, found they always did); and 
this is alſo obſerved at Nova Scotia, New- 
foundland, that the Tide always flows from 
the North Pole towards the Line; which is 
contrary to the Doctrine of Attraction; for 
the Earth being a Spheroid, longeſt at the 
Equator, the Tide flows uphill, or from the 
Centre of Attraction. — The fall of Bodies is 
alfo proved not to be in an exact Perpendicu- 


lar to the Place they fall from, but more to- 


wards the Equator, or where the Rarefaction 
18 
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is the greateſt, and Reſiſtance the leaſt, — 
Another Experiment, which alſo ſeems to 
prove the above is, that when they drop a 
Weight, or Lead, into the Sea, to try its 
Depth, the Preſſure, or Weight, on the 
Finger, cannot be felt at more than Two 
Hundred Fathoms, let the Weight be as 
great as may be; and the Preſſure of the 
Line, on your Finger, becomes leſs and leſs 
every Fathom it deſcends.— Was the Attrac- 
tion the greater, the nearer it 'comes to the 
Centre of the Earth, the contrary of this 
would be the Caſe, — I ſhould imagine, that 
was a Barometer to be carried down Two 
Hundred Fathoms, into ſome of our deepeſt 
Coal Pits, the Quickſilver would fink in Pro- 
portion as you deſcended, in the ſame Man- 
ner it does when you aſcend into the Atmo- 
ſphere: But this is a mere Hypotheſis, 
which I believe has never yet been tried ; 
but I much wonder at it, as we are ſo curious 
in Experiments If you have any inquiſitive | 
Acquaintance amongſt the Coal Miners, who 
may be willing to make this Experiment, I 
think it would be a uſeful one. 


T "FR 
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Thus, you ſee, I do not oppoſe any of 
Sir Iſaac Newton's mathematical Demonſtra- 
tions, (who, perhaps, was the greateſt Ma- 
thematician that ever lived,) nor his Calcula- 
tions of the Efes the Sun, Earth, and 
Moon, &c. have on each other; — I only 
lay a Claim for Liberty to explain the Cauſes 
of theſe Effects. — The whole Difference lies 
in This; whether the firſt Agents in Nature 
be Solids or Fluids: — Moſt of Sir Iſaac 


Newton's Followers belicve that they are in 


Solids. I, on the contrary, think they are 
in Fluids; the moſt ſubtile, the moſt active; 
therefore, as from Experiments, Fire ſeems 
to be the moſt ſubtile and active; of Conſe- 
quence the fir? material Agent. Indeed 
there was one Thing elſe, which was con- 
tended for a great While; but, I believe, is 
nom given up: Viz, that the Space between 
the Sun, Moon, and Earth, was void of Mat- 
ter, a Vacuum; otherwiſe, ſay they, if it 
contained Matter, it muſt have Reſiſtance, 
which, on theſe Principles, would have over- 
came all Motion before now.—Por, fay they, 


A _— once put in Motion, will allways 


continue 
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continue in Motion, if it meets with no Re- 
liſtance, but if it meets with Reſiſtance, it 
would be continually loſing Part of its Mo- 
tion, every Minute, and in Time ftand till ; 
which muſt have been the Caſe with the 
Planets, before now,. if they met with any 

Reſiſtance. 5 | 


1 Pay 
DAR SIR, 
„ 
ü Faithful F riend, 


F. PENROSE. 


STONEHOUSE, 
Monday, April 11, 1783. 
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To F. PENROSE, E 80. 


Doubts propoſed concerning ſome Parts of My, 
Penroſe s Philoſophy, in Order that Truth 
may be aſcertained. Queries concerning cold 
Ether ; and the Preſſure of that cold Ether 
into the Hot, or where it is more rare. 
What is the Cauſe of the Motion of the \ 
Earth ?— What is the Cauſe that the Earth | 
does not fall into the Sun? — Do you impute = 

it to a Current of Ether ? — Anfiver to the | 
laſt Queries concluſive, if it be allowed that FS 
Moſes was fo far ignorant of Aftronomy, as $ 5 

to be incapable of calculating the Eclipſes i 
which preceded his Time. — He is ſaid to 15 
Have been learned in all the Learning of tte | 
Egyptians ; — State of the Sciences in Cal. 1 1 
dea and Egypt. +8 
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DEAR SIR, 


SHOULD have thanked you for your 
obliging Letter ſooner, but that I have 
been a good Deal out of Town; and I have 


rr 
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had a lurking Sort of rheumatic Fever hang- 
ing upon me for more than a Month paſt, 
which broke my Reſt and Spirits very much, 
and thereby made me reluctant either to write, 
or to ſet about any Thing elſe. Thank 
God, I have almoſt got rid of it within the 
laſt Fortnight, ſince the Weather has been 
warm. I am greatly obliged to you for the 
Trouble you have been ſo good as to take, to 
inform me of your philoſophical Principles, 
and ſhall make no Apology for offering ſome 
of my Doubts to your Conſideration ; becauſe 
without a fair and candid Diſcuſſion, of any 
Subject, Truth cannot be aſcertained. In 
ſtrict Propriety indeed, I ought rather to fay, 
I muſt beg ſome farther Illuſtration, on ſome 
Points which I do not underſtand, nor ſee the 
Conſequences which you draw from the Pre- 


miſes, 


I have lived a Life f ſuch . lately, 
that the above has been wrote at #wice, and 
each Time a Week from the other, tho' I 
have taken every probable Opportunity of ha- 
_ Half an Hour to myſelf; and 'tis odds 
ban | whether 
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whether I ſhall not be interrupted now, 1n 
five Minutes. 


To begin feat and Cold are certainly re- 
lative Terms, as up and down are; and ſome 
Philoſophers deny them totally: But I do 
not mean to quibble about Terms; for no 
Doubt there are ſuch Effects produced as we 
call by thoſe Names. Nor have I any Ob- 
jection to your Ether; for I think there pro- 
bably may be ſuch a ſubtile Matter, which 
pervades every ſenſible Subſtance that we are 
acquainted with. But when you talk of the 
cold Ether driving out the Hot, do not you 
recur to that Gravity which you want to ex- 
plode ? For by ſaying that the Degſity of the 
former cauſes it to ruſh into the Place of the 
latter, becauſe it is there more rarefied, &c. 
is allowing of a Principle, little if at all dif- 
ferent from our Ideas of Gravity. — The In- 
ſtances of a Cork, or Piece of Wood put into 
Water; the Air Balloons, &c.,&c. all go to 
the ſame Principle ; for they will all of them 


reſt when they come into a Medium of equal 


Denjfity with themſelves; and in this Caſe, 
£3: Denſity 
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Denſity and Gravity ſeem to me ſynonimous 
Terms. 


I will alſo readily grant you, that the Sun 
Beams acting ſtrongly upon that Surface of 
the Earth, which is oppoſite the Sun, will 
rarefy the Atmoſphere there, and that the 
denſe cold Air on the oppoſite Side the Earth, 


will then puſh it forward into that rarefied 
and lighter Atmoſphere: Nay, I will grant 


you that it will cauſe the Motion round the 


Axis of the Earth, (though I by no Means 


think that a rotary Motion muſt neceſſarily 
follow from it,) yet I would aſk why the 
Earth did not proceed in a ſtraight Line di- 
rectly to the Sun? We will ſuppoſe 
the Earth this Inſtant formed, and at reſt : 
The Sun Beams play upon it, and rarefy the 
Air on that Side which is oppoſed to them ; 
(I ſhall take the Liberty of uſing the Word 


Alix, as a ſhorter Word, inſtead of Atmoſphere} 
the denſe Air on the other Side will puſh it 


forward into that lighter Air moſt certainly ; 


but J do not ſee why it ſhould cauſe a rotary 


Motion round the Axis of the Earth; much 


leſs 


: 

A 

! 
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x 
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2 
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leſs can J ſee any Reaſon for its elliptick, an- 
nual Motion from this Cauſe ; Recourſe muſt 
therefore ſtill be had to an original Impulſe, 
or trajectile Force, for its annual Motion; 
and then what is the Power that brings it 
back from that immenſe Diſtance at which it 
is, in the Summer Solſtice? or prevent its 
flying off in a Tangent? If the mere Rare- 
faction of the Air was ſufficient for this, 
would it not cauſe the Earth to fall plump 


into the Sun, and not take that circuitous 


Courſe which we ſee it does? Would you 
impute it to ſome Current of the ſubtile 
Ether ? We know and allow that there i is ſuch 


to carry the Earth round its annual Orbit, — 
Or would you aflign various Currents for that 
Purpoſe? If ſo, there muſt likewiſe be a 
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+a Current from North to South, which is 3 
Cauſe of Magnetiſm; but that will not ſerve 


Cauſe aſſigned for them, which I fear will be 


ſtill more incomprehenfible than Sir Iſaac's 


Doctrine of Gravitation and Propulſion.— 


In ſhort, this is the great Defderatum in your 
Theory, which puzzles me, and to which 
you have not ſpoke at all in your Letter. —I 


readily 
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readily afſent to the Idea that Motion and Fire 


are the ſame Thing ; I have always thought it 
fo: For Fire or Heat has no Exiſtence till 


Motion is excited. — The Principles of Fire, 
I preſume, lye in Steel and Flint; but it 
muſt be drawn out, and put into Action by 
Collifion, and then there is evident Motion, 
I will not diſpute the Cauſe you aſſign for the 
ſpheroidical Shape of the Earth; though I 
think that Shape is ſufficiently well accounted 
for by the centrifugal Force, (which cannot 


be denied to exiſt) acting upon the Globe 
while yet moiſt, during its rotary Motion 


round its Axis.—1 dare ſay that your Hypo- 
theſis, that Quickſilver would fall in Pro- 
portion to the Depth it was carried into a 
Coal- pit, would prove true; and I will en- 
deavour to get a Trial made of it; for I think 


it would be curious to know whether it falls 


in the ſame Ratio beneath, as above the Sur- 


face of the Earth, and T have a Friend in the 


North of England, whom I can truſt, and 


hope he will get the Experiment made for 


me, 


* 
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I give you many Thanks for the Expla- 
nations you favoured me with, reſpecting the 
Queries in my laſt; they are very concluſive, 
provided that it be allowed that Moſes was 
ſo far ignorant of Aſtronomy as to be incapa- 
ble of calculating the Eclipſes which had pre- 


ceded his Time. For though he is ſaid to 


have been learned in all the Learning of the 
Egyptians, who were at that Time the moſt 
learned People in the World: And though 
the Iſraelites were originally from Chaldea, 
(if I miſtake not) who were the firſt People 
who ſtudied Aſtronomy ; yet I am willing to 
allow that neither of thoſe Nations were ca- 


pable of calculating a Series of Eclipſes for 


two thouſand Years back wards. — The Con- 
ſequence is, that Moſes muſt have wrote from 


Inſpiration, and that his Account is a true 


one.—Yet if I had Leiſure, I ſhould like to 
ſtate ſome Difficulties which ariſe from the 
State which the Arts were certainly in, ſome 
hundred Years ago in China; the long Du- 


ration of that Empire, (I do not mean their 


fabulous one) and the numerous Strata of Lava 


which are found one under another, to great 
Depths 


— —— —— — 
— 2 — — " 
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Depths under the Earth, and which muſt 


hive been vomited out many Ages before 


hiſtorical Times; (perhaps before the In- 


vention of Letters) and which would ſeem to 
carry us back to Times long before Moſes's 
Account of the Deluge. But this I muſt 
leave to ſome other Opportunity, having no 
preſent Proſpect of more Leiſure than I have 
now; and I have had ſo little lately, that tis 
above a Fortnight ſince I began this Letter, 


and have hardly been.able to write five Lines 


at a Time; fo that I fear you will find it a 
very confuſed and unconnected one ; which I 


truſt you will excuſe, as it ariſes from a Wiſh 


to ſhew the Senſe of your Favour, the firſt 
Moment it has been in my Power, rather 


then defer it longer in order to write a more 


correct one. 


1 am, 
DEAR "I 
Your very e, 
And obliged Servant, 
"— 


May 16, 1785. | x 
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To JOHN HEAVISIDE. Esg. 


Te op oo» OS b 
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Mr. Heavifide's Quere anſivered. — Calculations 
of the Motions of the Heavenly Bodies de- 
monſtrably true; but the Principles of na- 

= tural Philoſophy cannot be demonſtrated with 
' that Clearneſs and Precifion as thoſe in Aſtro- 
nomy.—Three Principles of Matter. Gravity 
explained. —Cold and Hot Ether deſcribed 
according to Sir Iſaac Newton. Centre / 
Gravity ſuppoſed formerly to be placed in the 
Centre of the Earth, but late Experiments 
prove that Gravity does not tend to the Centre 
of the Earth, but to the Superficies, and to 
the Place where there is the greateſt expan- 
five Heat.—Gravity proved to be increaſed 
or | leſſened in Proportion as Heat and Cold 
prevail.—The Preſſure of the Cold Ether or 
Gravity ads exattly in the ſame Proportion 
on the Poles and the Equator, as the ſphe- 
roidical Shape of the terraqueous Globe ſhews 
it does. — Me Centre of Gravity proved to be 
near the Surface of the Earth, wen every 
Thing tends. 
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Dzar Sis, 
Y your laſt Letter, we were ſorry to be 
informed that your Conſtitution had 


been ſo much diſordered both in Health and 
Spirits; but as you found Benefit from the 


Change of the Weather from Cold to Warm, 


we hope that the late fine Weather has made 


a perfect Cure. —] am afraid my long and te- 


dious Letters diſturb you, and put you to 
great Inconveniencies, both by reading and 
writing Anſwers to them. —Notwithſtanding 
I imagine this to be the Caſe, I will trouble 


you with One more; as, what I am going to 


obſerve may, perhaps, appear ſatisfactory 70 


ſome, that the World was created at the Time 


Moſes informs us it was. — There may be 


others who imagine, or pretend to imagine, 


that the World is eternal; ſuch Perſons, I 
apprehend, neither mathematical Demon- 
ſtration, nor any Thing elſe will convince. 


In your former Letter you ſay, that not- 
withſtanding the Sun and Moon were in the 


Places Moſes records them to have been at 
| the 
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the Time he mentions the Creation to have 
happened; yet, ſay you, „may there not 
have been many Cycles before that Time ?” 
And you obſerve, that the Chineſe Hiſtory 
makes that Empire to have been in Being 
ſome hundreds of Years before.—lIn Anſwer 


to this I ſhall again remark, that Hiſtory, 


without Chronology, is little better than a 
Romance; and there can be -no Certainty 
that Chronology is true, unleſs proved by 
Aſtronomy; but when the Sun and Moon 
give their Teſtimony to it, there cannot re- 
main a Doubt, they are two faithful bog 
neſſes. 


Now, Sir, as to this Queſtion, I obſerve, 


that I never undertook to prove, by Mathe- 


matical Demonſtration, that there might not 
have been a Series of Years before the Time 
in which Moſes places the Creation, 


To prove a Negative is always attended 
with great Difficulty, and often impoſſible ! 
What I attempted was to try Moſes's Hiſtory 


and Chronology, by the Evidence of Aſtro- 


M m mony, 
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nomy, and to examine whether the Sun and 


Moon were in the fame Places in the Hea- 
vens, as Moſes tells us they were, at the Time 


when the Creation happened ; which your 
aſtronomical Friends allow I have done, — 
This appears to me to be Evidence ſufficient 


to eſtabliſh any other Hiſtory : If ſo, why 


ſhould it not Moſes's Hiſtory ?—And' it is 
not credible that he would have calculated 
thoſe Places of the Sun and Moon, two 
thouſand Years before he was born. — If he 
could not, and we find it in his Hiſtory, it 
muſt be revealed from God, as he tells us 1t 
was |! | 


As T obſerved to you before, I aſſume, 
(from Moſes's Hiſtory, and Dr. Bradley's 
Obſervations) that the Moon was Full, and 
in her Node, A: I. P. 706, Oct. 24th Day, 


10th Hour, 24th Minute, at Night, in the 


Meridian of Greenwich Obſervatory ; be- 
tween that Time, and the Year 6490, which 


is in Connection with A. D. 41783, when, 
on a Wedneſday Night, the third Vear after 
Biſſextile, there happened an Eclipſe of the 


Moon, 
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Moon, Sept. 1oth Day, 12th Hour, 4oth 
Minute. - Between theſe two Points of Time 
the Earth made 5789 Revolutions through 
the Ecliptick, and was interſected in her 5790 
Revolution, by the Moon, 12th Day, 16th 
Hour, 14th Minute, before ſhe entered Li- 
bra; during this Time ſhe made 2114741 
Rotations round her Ax1s.—While the Earth 
was performing theſe Rotations, the Moon 
performed 71,612 ſynodical Revolutions, and 
interſeted the Earth as above.— Here we 
have two Points of Solar Time, Oct, 25th, 
706, Julian Period, the Sun in Libra, and 
Sept. 22d Day, 16th Hour, 54th Minute, 
6490, I. P. the Sun in Libra, meaſured by 
the Number of Rotations the Earth made 
between them. We have alſo Oct. 24th Day, 
1oth Hour, 24th Minute—706, when the 
Moon was in Oppoſition to the Sun; and 
Sept. 1oth Day, 16th Hour, 40th Minute, 
6490, when the Moon was obſerved to be in 


| her Node, and exactly oppofite to the Sun, 


{oy the Eclipſe which then happened.)— 
den theſe two Points, the Time is mea- 
by the Number of Rotations the Earth 


has 
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do fall again on the ſame Point of the Equa- 
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has made, with as much Eaſe, and as great an 


Exafneſs, as the Diſtance between any two 
Places are by a Surveyor's Wheel. 


Hence alſo by knowing the Quantity of 
the Motion of 71,612 Lunations, we ſhall 
have the preciſe Length of Time of one Lu- 
nation. —Here you have mathematical Preci- 
fon! As the Interval which lyes evenly be- 
tween thoſe two Points, is meaſured by the 
Number of Rotations the Earth has perform- 
ed during that Time ; and alſo the Point of 
Interſection where the Moon ends her 7161 2th 
ſynodical Revolution, meaſured with the 
ſame Exactneſs, and alſo the Diſtance be- 
tween that Point of Interſection, and that 
other, when the Sun entered Libra.—Hence 
I remark, that the Revolutions of the Moon, 
when compared to thoſe of the Earth, are fo 
complicated, ſo curious, various, and exact, 
that it requires 7,948,800 ſynodical Revolu- 
tions, which are more than 600,000 Years 
for Her to go through all her Variations, and 
to cauſe the Moment of her mean Oppoſition 


tor, 
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tor, in the ſame Meridian, on the ſame Day 
of the Week, and the fame Year of Biſſex- 
tile. © —This appears to me to be ſufficient 
Evidence, that the World was created at the 
Time when Moſes informs us it was, and 
that the Hiſtory of the Duration of the Em- 
pire of China is fabulous. 
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I have teaſed you thus far on a Subject 
that muſt appear dry to any one who does not 
take a particular Pleaſure therein ; with a De- 
fire, (if it 1s not too troubleſome, ) that you 
would ſhew it to thoſe Gentlemen who join- 
ed with you in Quering whether there might 
not have been Solar Cycles before the Time 
when Moſes places the Creation to have hap- 
pened. 


In Order to give you ſome Satisfaction for 
this Trouble, I will promiſe that I will affe 
no more ſuch Favours; for I am fatisfied, 
the Trouble of peruſing and making Re- 
marks thereon, muſt be very vexatious to one 
who has ſo little Time to ſpare.—If you 

ſhould 


(a) Kennedy's Chron, P. 196. 
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| ſhould have an Opportunity of ſhewing the 
1 above to the Gentlemen who ſaw the other, 
if be pleaſed to inform them, that the above 
| Calculations were made without Tables, Equa- 
J tions, or Anamolies, after a moſt eaſy and 
iſ! ſimple Manner; by the firſt four Rules of 
1 Arithmetic only. „ 


J obſerved to you in one of my Letters 
ſome Time ago, that as the firſt Principles 
il of natural Philoſophy could not be demon- 
14 ſtrated with that Clearneſs and Preciſion as 
thoſe of Aſtronomy, I deferred entering up- 
don them. — In Aſtronomy we only calculate 
| and demonſtrate the Phenomena of the Mo- 
tions, which the Heavenly Bodies are known, 
and ob/erved, to have.—Sir Iſaac Newton, in 
his Philoſophical Calculations, went no far- 
ther than this, and therefore they are certainly 
1 true: But if we Philoſophize, or draw In- 
ferences from them, we muſt always take 
[1 Care that they flow eaſily from, and are not 
Wl | in the leaſt contradictory to the known Prin- 
Wl |; ciples of Matter.—Now, Sir, the following 
„„ 
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(b) Introduction, P. 80. 
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are Principles cf Matter, which I believe are 
allowed by all Philoſophers, —1ſt, that Mat- 
ter occupies Space, and has Reſiſtance.—2d, 
that no two Particles of Matter can occupy 
the ſame identical Space, at one and the ſame 
Time.—3d, that it can only a& where it is 
preſent, not the leaſt Diftance from the Place 


it occu PIES. 


Now, I believe, you and I, and all Phi- 
loſophers, have ſeen and obſerved the EF- 
FECT'S which the Heavenly Bodies have on 
each other, known by the Name of Gravity. 
I endeavour to account for theſe Effects by 
the Ethers, or the Matter which fills the 
Heavenly Space, in the fame Manner as Sir 
Iſaac Newton ſuppoſed, and conſequently is 
in Contact wi th them. © This is my Theory 
and my Ideas of it.— Without this Ether 
occupying the Space between them, I ſhall 
be glad to be informed how they act on each 
other, in a Mechanical Way, and not by ſay- 


ing that Gravity is the Cauſe of it; which is 


no more than ſaying that a Ship failed from 
London 


e See Let, IV, P. 162. 
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London to Plymouth, without telling as that 


the Air was a continued Medjum between 
the two Places, and that a Current of that 
Air or Wind carried her there.— Do you 
ſuppoſe that Gravity is (as it 1s often ex- 
plained) ſomething ſuperadded to Matter? If 
fo, is it ſpiritual or material ? If material, it 
muſt act according to the known Laws of 
Matter. If you fay it is ſpiritual, there muſt 
be an End of the Controverſy, for it is what 


I don't underſtand, and muſt not pretend to 


explain.— I ſhould alſo be glad to be inform- 
ed, that if the Mutions of the Earth or Pla- 


| nets are occaſioned from an original Impulſe 


or trajectile Force, how this Force is continued 


end ſupported ? For if you allow Matter to 


reach from the Planets to the Sun, and to 


the End of this Syſtem, it muſt re//, and if 
it reſiſts, it muſt have taken off ſuch a Quan- 
tity of the trajectile Force, that they muſt 
have ſtood ſtill Ages ago; when, in Fact, we 
know their Motions are the ſame they were 
ſome thouſand Years ago. — Theſe are Dith- 
culties which I think will not be ſurmounted, 

till we allow the fr/7 3 in Matter to be 


in 
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in Fluids, and not in Solids, and the more 


Subtile the F luid, the greater the Agency, 


In my laſt Letter, when I mentioned the 


different Modifications of Ether, I told you 
that I uſed Heat and Cold, (if poſſible,) to 
explain my Ideas of them, though I did not 
think them proper ones, but I could find no 
better; but then I did not join the Ideas of 
the Senſations which Heat and Cold have on 
our Bodies, but pure elementary Heat and 
Cold, ſuch as may be obſerved from the Ef- 
fets of Lightning, and electrical Experi- 
ments. | 


Theſe Ethers I endeavoured to explain by a 
Quotation from Sir Iſaac Newton, who calls 
them Spirit and Light; I there defired to be 
underſtood in the fame Manner whenever I 
made Uſe of them. (© 


In this Year's Philoſophical Tranſactions, 
there is the Hiſtory of Experiments made on 
the Difference of Cold on the Earth, and, at 

| Nn LE 


(d) Letter IV. P. 263. 
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| | the ſame Time, at different Heights from it; 
| | Which are curious and worthy to be read: 
| | The Gentleman that made them, ( whoſe 
| | | Name, if I remember right, is Cavendiſh,) 

Ei obſerves, that Cold is reflected, riſes or flies 
| | / off from the Earth, as well as Heat. —Ac- 
1 cording to my Theory, both Heat and Cold 
il muſt be intercepted by the Earth, and be 
04 | reflected from it, by interrupting their Paſ- 
1 ſage, whereby they are made to rebound from 

it. 6 


"Wi = | DW you ſeemed to be puzzled by the Uſe I 


| b; made of Heat and Cold, and that you under- 
i ſtood thereby, that I wanted to explode Gra- 
1 e.; I ſhall therefore endeavour to explain 


my Ideas of that Phenomenon of Nature, 
which is certainly a juſt and true one, and 
not to be diſputed ; therefore, I hope, you 
will not imagine I wanted to explode it.— 
My Deſign is to clear it from ſome Difficul- 
ties attributed to it, and to elucidate its 
Power.—In Order to do this, I ſhall take the 
immortal Newton for my Guide, who tells 

| us, 
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a, That the Ether which fills the 
* heavenly Spaces, is a Medium which per- 
cc yades all Bodies, and that there is no Va- 
e cuum but what it fills; that it readily per- 


e vades all Bodies, and by its elaſtic Force, 


« is expanded through the whole Heavens, 
* and that it may ſuffice te impel Bodies from 
© the denſer Parts of the Medium to the 
Rarer, with all that Force or Impulſe which 
«© we call GRAVITY.” (0 He alſo deſcribes 

this Medium to act with a Two: fold Quality, 
which he calls Light and Spirit. — The one 
expanding itſelf from the Sun, and the other 
condenſing and preſſing this expanded Ether 
towards the Sun. — That theſe oppoſite 
Forces are carried on in a vibrating Manner, 
being alternately in Fits of eaſy Reflection, 
and eaſy Tranſmiſſion. —In Order to ſhew 
the Place where the Centre of Gravity is 
ſuppoſed to be, and how it acts, I ſhall give 
you the Deſcription of it by Mr. Ferguſon. 
“ Bodies, ſays he, are heavier near the Poles, 
than thoſe towards the Equator, hbecau/? 


hey are nearer the Rarth's Centre, where 
"© Foe 


(e) Optick, P. 323, 325.— (f) Letter IV. P. 136, 
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* the whole Force of the Earth's Attradion 
eic accumulated.— Bodies carried from the 
** Poles towards the Equator, gradually loſe 
* their Weight. Experiments prove that a 
Pendulum, which vibrates Seconds near 


© the Poles, vibrates flower near the Equa- + 


* tor, which ſhews us that it is lighter or 
< leſs attracted there. To make it oſcillate 
* in the ſame Time, it is found neceſſary to 
„ diminiſh its Length.—By comparing the 
* different Lengths of Pendulums ſwinging 
& Seconds at the Equator, and at London, 
* it is found that a Pendulum muſt be __:6 


1000 


Lines ſhorter at the Equator than at the 


« Poles.” () It is alſo obſerved that the cold 
Ether at the Poles, gives a gravitating Power 
to Bodies removed there from the Equator, 
nearly as ——Does not this Fact ſhew us 


that the cold Ether, or, as Sir 1/aac Newton 
calls it, Spirit, makes Bodies to gravitate, 
and is the Cauſe of Gravity as he ſuppoſed it 


did? Thus we find that the cold Ether preſſes 
at each Pole, juſt in the ſame Proportion, 


more 


(3) Ferguſon, P. 50, S. 117. 
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more than the hot Ether at the Equator. 


As the equatorial Diameter of the Earth ex- 


ceeds the polar Diameter in Meaſure.—By 
the Experiments of Mcfſrs. Maupertuis, &c. 
in the Years 1736 and 1737, the equatorial 


Diameter of the Earth was found to be 1585 948 


1009 


Miles more than the Polar, which 15 


bl 
222 


* 


nearly. 


Hence it may be obſerved, that the ſphe- 
roidal Shape of the Earth is exactly according 
to Gravity or the ethereal Preſſure. — For the 
cold Ether is found to preſs or make all Bo- 
dies to increaſe in Gravity there, juſt by the 
fame Proportion as the Equatorial Diameter 
of the Earth is longer than the Polar. 


Now, Sir, if the cold Ether gravitates in 
that Proportion, more at the Poles than it 
does at the Equator, the terraqueous Globe 
mult be in the Shape it is found to be. For 
it is the Property of Fluids to move eafily in 
every Direction, and % acquire a uniform 
8 in Proportion to the Preſſure on it, 


Thus 
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Thus the Air is a fine elaſtick Fluid, ſur- 
rounding this terraqueous Globe, and is found 
by Experience, to be compreſſed or condenſed 
by Cold, and expanded or rarefied by Heat. 
The Seas are a watery Fluid, giving Way to 
Preſſure, and ſurround this Globe; there. 
fore if they are preſſed more at each Pole, oc- 
caſioned by the Cold, than at the Equator, 
where they are expanded by Heat, they muſt 
be in the ſpheroidal Shape as _— nearly. 


_ Having ſhewn that the cold Ether, preſſing 
more at the Poles than at the Equator, 1s the 
Cauſe of the ſpheroidal Form of the Earth, I 
ſhall endeavour to find, from Experiments 
and the Phenomena of Nature, where the 
Centre of Gravity is, or the Place where it 


tends. 


It was obſerved in my laſt Letter, that Dr, 
Halley, many Years ago, found that a Weight 
dropped from above, does not deſcend accord- 
ing to the Perpendicular of that Place, but a 
little to the Eaſtward of the South, tending. 


to the Place on the Globe where the Rare- 


faction 
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faction is the greateſt, and the Heat the 
ſtrongeſt. —The Tides at Newfoundland are 
found to tend in the ſame Manner a little to- 
wards the Eaſtward of the South. —In like 
Manner later Experiments have proved, that 
a Plumb Line placed on each Side of a Moun- 
tain, will not deſcend Perpendicular to the 
Centre of the Earth, but, on both Sides, tends 
towards the Mountain ; the Place where the 
greateſt Number of the Sun Beams are re- 


flected, and where the Heat is the greateſt. 


It has long been an Obſervation amongſt 
Sailors, that Gravity was loſt about Two 
Hundred Fathoms under the Surface of the 
Sea: That when they founded with a Line 
longer than that, they could feel no Effect 
from the Weight, let it be ever ſo great; 
and by a late Experiment it has been found, 
that if you ſuſpend a Pound Weight at one 


End of the Scale Beam, and at the other 
End hang another Pound Weight, by a fine 


String, over a Shaft or Mine, and let it de- 
ſcend gently below the Surface of the Earth; 
it loſes Part of its Gravity as it deſcends, 

till 
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till it comes to Nothing; and the Weight 
muſt be leſſened in that Scale above Ground 
continualy, to make an Equipoise.— From 
the ſame Cauſe it is found by Experience, 
that Candles will not burn but about Two 
Hundred Fathoms under the Earth's Surface. 


The above Experiments ſhew us, that the 
Force of Gravity does not tend to the Centre 
of the Earth, as has been imagined, but to 
the Place where the exhbanſive Force and Rare- 
faction from Heat, are the greateſt.— Thus, 


where the Sun Beams are molt reflected, and 


their expanſive Force the greateſt, there the 
Preſſure of the cold Ether or Gravity will 
tend. They alſo ſhew us the Reaſon of the 


ſpheroidal Form of this terraqueous Globe, 


and why the Waters or Tides are always flow- 
ing from each Pole, towards the Equator. 


Hence it may be obſerved, that Heat and 


Cold are the Cauſes of Gravity and Levity; 
Heat enters, projects, and expands the Parts 
of Bodies, and makes them ſpecifically lighter. 
On the contrary, Cold preſſes them cloſer to- 


_ gether, and increaſes their Attraction of Co- 


hefron, 


hefion, and adds to them Gravity. — Do not 
the above Experiments ſhew us the Cauſe of 
Gravity, and how it acts? — Thus, Sir, you 
may obſerve it is not my Deſign to deprive 
Gravity of any of its Powers, I only mean to 
_ endeavour to point out the Cauſe of that 

Phenomenon. 


From what has been obſerved, it appears, 
that as Heat is the Cauſe of Projection and 
Expanſion, ſo Cold is the Cauſe of Com- 
preſſion and Gravity : That theſe two Ethers 

ze in a continual Conflict or Vibration; each 
endeavouring to joſtle the other out of its 
Place. 


You alſo imagine that Den/ity and Gravity 
were ſynonimous Terms. The Ideas J uſed 
them for is quite oppoſite: I ſuppoſe Gra- 
vity an Agency, forcing every Thing towards 
the Body or Place to which it gravitates : 
On the contrary, I ſuppoſe the Denſity of the 
Medium between two Bodies, the Reſiſting 
Quality.—T never did or ever will make Ob- 
jections to Author's Terms, ſo he does but 
Oo explain 
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explain what he means by them.—The Earth 
cannot fly off in a Tangent, no more than a 


Balloon can fly into the Sun. The Earth is 


placed in a Medium, (ſurrounding the Sun, ) of 
the ſame Specifick Gravity with it, therefore 
it cannot depart from, or approach nearer 
to the Sun, than that Medium reaches, in 


the ſame Manner as a Balloon or a Cloud; it 
muſt continue at the ſame Diſtance from 
the Earth, unleſs its ſpecific Gravity is altered, 
by throwing out Ballaſt, or letting out ſome 
of the light inflammable Air. — By theſe 
Actions the Balloon will either riſe or fall, 
as its ſpecific Gravity is leſſened (in Propor- 
tion to the Atmoſphere) by throwing out 
Ballaſt ; or its gravitating Quality 1s increaſed, 
by letting out inflammable Air. — Hence, 
as you juſtly obſerve, Heat and Cold are 
relative Terms, as all Parts of Matter are to 
each other. 


I return you many Thanks for the Trouble 
you have taken, in Order to get the Expe- 


riments on the Barometer tried, in ſome of 


our deep Coal Pits; I with you had joined 
the 


- 
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the Thermometer with it.—T am much ſur- 
| priſed they have never yet been tried, as we 
live i in an n experimental Age. 


1 an, 
DrAR SIR, 
With great Reſpect, 
Your obliged humble Servant, 
F, PENROSE. 


STONEHOUSE, 
June 18, 1785. 
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\ 


To F. PENROSE, Es 2. 


State of the Sciences about two thouſand Years 
 ago.,—The former Query repeated. If the 
Earth, &c. were firſt put in Motion by the 
Heat of the Sun, rarefying the Atmoſphere 
between theſe Bodies, why did not the Earth 
immediately gravitate into the Sun ?— Muſt 
not a trajectile Force have been at firſt ne- 
cefſary to cauſe its annual Orbit?“ 


DEAR SIR, 


9 I'S now above ten Weeks ſince I was 
favoured with your laſt; a ſhameful 
Time I confeſs! And yet I wiſh that I had 


not ſo good Reaſons to give for my ſeeming 


Negligence. — The Illneſs of a particular 
Friend confined me here in Town, during all 
the hot Weather, till near the Middle of 


Auguſt; by which I was reduced to ſuch 
Weakneſs and Langour, that I could neither 


write, or do any Thing elſe; and if my Con- 
finement here had continued much longer, I 
could not have ſupported it ; for never having 

. got 
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got rid of the IIIneſs I had laſt Autumn, the 
cloſe warm Air of this Town, for ſo long a 
Time, quite overſet me; ſo that when I was 
at Liberty to get out of Town for a few 
Days, I was not able to ride on Horſe-back 
more than fix or eight Miles at a Time; nor 
have yet been able to ride from hence to Pot- 
terels, without taking a Poſt-Chaiſe at Barnet. 
About three Weeks ago I ſet out, (but in a 
ſingle Horſe Chaiſe,) on a little Ramble thro' 
Norfolk and Suffolk, which has done me a 
great deal of good, and enabled me to ven- 
ture on a little Sea-Bathing, ſo that I ſhall 
ſet out for Margate to-morrow Morning, 
where I hope to recover ſome Part, at leaſt, 
of the Strength I have loſt.— However, my 
own Illneſs has not been the fole Cauſe of 
my having ſo long deferred to thank you for 
your laſt obliging Letter. 


Since I was favoured with your laſt, I have 
had no Opportunity to ſee any of my Mathe- 
matical Friends, they having left Town long 
ago; I muſt therefore wait for their Opinion 
till Winter brings them back again; conſe- 
| 7 quently 
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quently I can only give you a few of my own 
trivial Remarks upon it. 


Firſt then, I entirely aſſent to what you 
fay, as to the Time of our Saviour's Birth. 
adly, I think there is very great Probability 
that you have alſo fixed the Creation of the 
World rightly, and proved that the Moſaic 
Hiſtory is true, —I ſay, very great Probabi- 
ity, becauſe it is ſtill pofible, that the World 
may have exiſted 600,000 Years, which you 


fay it would require to compleat all thoſe va- 


rious Revolutions among the Heavenly Bo- 
dies, which are neceſſary to bring them again 
into the. identical Situation they muſt have 
been in at the Time of the Creation. What 


ſtrongly induces me to believe the World 


cannot have exiſted ſo long, 1s, the very low 


State that all the Arts and Sciences, (parti- 
cularly the former) are well known to have 


been in 2000 Years ago: Aſtronomy being 
almoſt the only Science that ſeems to have 
been cultivated prior to that Period.— Indeed, 


about that Time the Mathematicks and Me- 


chanicks ſeem to have made a prodigious Pro- 


greſs 
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greſs under Archimedes; but I think it ap- 
pears that they were not generally underſtood, 

for tis plain the Romans were W igno- 
rant of them. 


Another Proof, I think, is the total Want 
of Civilization among Mankind, at that Pe- 


riod; a very few Nations (if any) perhaps 


excepted.— So that you ſee I am far from 
objecting to your Opinions, though I am 
forced to draw my Reaſons for approving 
them, from other Fountains than you do, 
and by no Means ſo good ones. —I am not ſo 


perfectly well ſatisfied with your Natural Phi- 


loſophy, though I acknowledge that you 
Support your Ideas well; but being now up- 
on the Wing, I have not Time to ſtate and 
explain my Objections ſo thoroughly as I 
' Wiſh to do. 


In the firſt Place give me Leave to obſerve, 
that you have given me no Anſwer to the 
Query I put in my laſt, viz. That if the 
Earth, &c. were firſt put in Motion by the 
Heat of the Sun rarefying the Atmoſphere 
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between theſe Bodies, why did the Farth not 


immediately gravitate and fall into the Sun, 
as the Medium between them muſt have been 


much more rarefied then it could be any 
where elſe, or in the Courſe they took ? And 
if ſo, muſt not a trajectile Force have been 
at firſt neceſſary to cauſe its annual Orbit? 


For I will allow that the Sun's Heat might 


cauſe the diurnal Motion, as you explain it 
in your former Letter, provided hat Heat 
did not cauſe the Earth to fall directly into 
the _ as I ſaid above. 


You did not 1 apprehend my Mean- 
ing, I ſee, when I faid that Gravity and 
Denſity were ſynonimous Terms; I only 
meant that Bodies gravitated through any 


Medium, in Proportion to the Denſity or 
Cloſeneſs of the Matter of which they are 
compoſed ; as that a Pound of Lead will gra- 


vitate ſooner than a Pound of Feathers, and 
ſo forth; but did not apply it to the Me- 
dium through which they were to fall, for 
that will certainly obſtruct the fall of both, 
in Proportion to its Denſity, and the Bulk of 
the falling Bodies. After 
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After all, I fancy that I do not fully com- 
prehend your Ideas of Heat and Cold, as to 
the Degrees and Situations of them. —I know 


that you ſuppoſe that the greateſt Degree of 


the former is on the Surface of the Earth; 
in which you, no Doubt, are perfectly right: 
Aud it juſt now occurs to me that you drop- 
red a Hint one Day at Hatfield, (which you 
did not purſue, or farther explain ;) that you 
did not know but all the ſuperior Regions of 
the Air were perfect Ice.—If I am right in 
this, perhaps ſome Concluſions may be drawn 
from this Coldneſs in the Upper Regions, in 
Anſwer to my Query; but J have not now 
Time to conſider them properly, as the Time 
of ſending to the Poſt is now at Hand, for 
Letters muſt, by the laſt Regulations, be 
ſent to the receiving Houſes by Five o'Clock, 


which is very inconvenient. — However, I 
cannot at preſent ſee how this Coldneſs a- 


bove can prevent the Deſcent of the Earth 


to the Sun; becauſe the Air being rarefied 


near its Surface, would move that Way; and 
as it advanced further and further, would 
carry the fame Degree of Heat before it, till 
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it arrived at the Source of Heat, the Sun.— 

I write this, (eſpecially the latter Part,) in 

great Hurry, and therefore hope you will ala |< 
low for the Imperfections of all Kinds; but 
I would not go again from Town without 
telling you how much I think myſelf obliged 

to you for the Trouble, you take in anſwering 

my idle Queries; and aſſuring you, that your 
Letters give me infinite Pleaſure ; I, there- 

fore hope you will never entertain an Idea 

that they can be too long. 


Jam, 
a DrAR SIR, 
Your much obhiged, 


And very humble Servant, 


— 


PRINCE'S-STREET, 


J. HEAVISIDE. 


Sept, 12, 1783. 
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To JOHN HEAVISIDE. Es e. 


Heat and Cold Ether firſt Agents, according to 
Sir Iſaac Newton, Boerhaave, &c.— In- 
ternal Make of this terraqueous Globe de- 
feribed. — The Thickneſs of the Shell of 
Earth.—The confuſed Appearances on this 
terraqueous Globe, prove that it has under- 
gone ſome tremendous Convulfions from with- 
zn, and that the earthly Shell has been burſt 
into Millions of Pieces. —Earthquakes exa= 
mined, and their Effects deſcribed. — Theſe 


Effects occaſioned by Fire.—The Cauſes of 


Earthquakes explained, —which prove that 


there is an immenſe Quantity of Fire within 
the Earth, —The above Account agreeable 


with what is given in the Scriptures. 
Dear SIR, 


T WAS ſorry to be informed by your laſt 
Letter, that you had been ſo ill, but was 


glad to find you had nearly got the better of 


it; I hope the Sea Bathing will perfectly re- 


ſtore you to your former State of Health. 
| As 


-K*, 
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As you obſerve, I did not perfectly ex- 
plain myſelf, with Regard to all the Motions 
of the Earth. —It will require a long Leiter 
or two to do it; but as you deſire it, you 
muſt thank yourſelf for the Trouble they 
will give you.—You want in particular to be 
informed, why, according to my Expla- 
* nation, the Earth does not proceed in a 
« ſtrait Line to the Sun, &c.”—And you 
ſay that Heat and Cold are relative Terms. — 
They certainly are, with Regard to that Ef- 


fect on our Senſes; but when we mean by 5 


them Sir Iſaac Newton's Ethereal Medium, 
Light and Spirit, “ We mean firſt Agents, 
which, according to his Definition of them, 
* fill all the Space between the Sun and Sa- 
* turn, and beyond; that it is rarer at the 
Sun, than in the celeſtial Spaces, and 
5 rarer there than at Saturn, and beyond; 
% and may impel Bodies from the denſer. 
„Parts of the Medium, towards the rarer, 
with that Force we call Gravity. — This 
compreſſing Agent he calls Spirit or Weight; 
* which, ſays he, may condenſe thoſe Va- 

«© pours 


(h) See Letter IV. P. 16g. 
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« pours and Exhalations aſcending from the 
Sun, and make them fall back into him 
« again, and by that Action increaſe his 


« Heat, after the ſame Manner as it increaſes 


&« a culinary Fire.” Hence it may be ob- 
ſerved, that Sir Iſaac Newton ſuppoſes a Cir- 
culation from the Sun, to the Extremities of 
the Syſtem, by #ws vibrating Agents.—The 
Ethers the one, going out, iſſuing from the 
Sun, in Form of Light, and the other re- 
turning in Form of Spirit. —And, as was be- 
fore obſerved, Boerhaave has proved by the 


heating and cooling of an Tron Bar, &c. that 


Heat is the firſt Agent or Mover, and Cold 


the Compreſſor, Contractor, or Gravitator.— 


But before I explain myſelf any farther, it 
will be neceſſary to get the beſt Information 
we can, concerning the internal Make and 
Contents of this terraqueous Globe: This 
appears to be a difficult Taſk ! and if you re- 
member, when we firſt entered on theſe Diſ- 
quiſitions, I entered the following Caveat, 
* viz, ( That there may be ſome Arcana in 
the Mechaniſm of Nature, that may be be- 

1 | 1 yond 


(1) Letter IX. P. 224. 
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yond our Power to explain ;” for it cannot be 
thought that we can give a mechanical Solu- 


tion of all its Operations. —However, I ſhall 


not now take any Advantage from it, but en- 
deavour to anſwer your Queſtions in the 
cleareſt Manner I can. | 


It is related in the Hiſtory of the Deluge, 


that the Waters were fifteen Cubits above 


the higheſt Hills; and that there was an Ex- 


panſion in the Mzd/7 of the terraqueous 
Globe; and that tne Flood: was occaſioned 
by the Waters proceeding through the Foun- 
tains and Openings from the great Deep.— 


After the Waters had prevailed the Time 


God appointed them, he cauſed a Vind or 
Spirit to force them back again from whence 


they proceeded, whereby the Earth became 


Dry. And Job tells us, © that God had 
made the Spirit the Inſtrument of Gravity. 


Now in Order to conjecture the Thickneſs 


of the earthy Shell, we will allow, three 


Miles above the Earth (which, is generally 
reckoned) 


(Y Job XXVIII, 25, 
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reckoned) to be the Meaſure of the higheſt 
Mountains ; four Miles for the Thickneſs of 
the earthy Shell, and other three Miles for 
the Waters within the Shell; all this will be 
but ten Miles, —But what will ten Miles be 
to nearly 4000, the ſuppoſed Number of 
Miles from the Surface to the Centre. — This 


is but as one to 400, which will be as thin a 


Shell or Covering, in Proportion, as what is 
made uſe of to cover a Balloon. 


It ſeems reaſonable to conjecture, (as an 


ingenious Author has obſerved,) from the | 


natural Appearances of this terraqueous Globe, 
that it has been burſt to Pieces by an ex- 
panſive Steam from within; for we obſerve 
on it Mountains, broken Clifts, craggy 
Rocks, angular and impending Shores, ſub- 
terraneous Caverns; together with a vaſt Va- 


riety of Fiſſures, Cracks, &c.—AIll theſe are 
particularly to be obſerved in the Marble or 


Lime Stone about Plymouth !— And, fays 
this Author, that © without farther Inquiry, 
« theſe romantic Appearances are not the 
Effect of a regular, uniform Law, but of 
| | * ſome 
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© ſome tremendous Convulſions, which have 
* burſt its Strata, and thrown their Frag- 
cc ments into all this Confuſion and Diſorder : 
« Nay, ſays he, the very Repreſentation of 
«* Sea and Land, upon a Geographical Chart, 
<« ſeems alone ſufficient to eſtabliſh the Truth 
ce of ſuch a Conjecture.— The Mountains in 
* Derbyſhire, and the Moorlands in Staf- 
* fordſhire, appear to be ſo many Heaps of 
* Ruins :— The Strata lye in the utmoſt 
“ Confuſion and Diſorder ; broken, diſlo- 
= cated, and thrown into all Directions; 
* and their interior Parts are no leſs rude 
* and romantic, full of ſubterraneous Caverns, 
with every poſſible Mark of univerſal Vio- 
ce lence.—Alfo Blocks of Stone ſcattered over 
* the Surface of mountaneous Countries, 
* and blended with Soils to very conſiderable 
„Depths, as if they had been originally 
* ejected from their native Beds, by ſubter- 
* raneous Blaſts, as Stones from Veſuvious 
ee and Ætna. 7 


* The Fragments near the native Beds are 
| | too 
.) wWhirhurſt, P. 22 
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«© too numerous and maſly for the Hand of 
« Man to have placed them there, and are in 
eas much Diſorder as Stones caſually thrown 
* together. —The Banks on the Eaſt Side of 
ce the River Derwent, from Crick Clift, for 
twenty Miles up the River, are thus co- 
«« vered; and the ſame may be ſaid of many 
© other Mountains in Derbyſhire and Staf- 
*« fordſhire. 3 


« Theſe Stones lying ſo near their original 
Stratum, we may eaſily ſatisfy ourſelves 
* that they are detached Parts thereof; and 
* by Analogy, the more diſtant Fragments 
* may be aſcertained with equal Certainty, 
* though at the Diſtance of ten or twelve 
© Miles. | 


een the Neighbourhood of Utoxeter, in 
« Staffordſhire, Blocks of Lime Stone are 
frequently dug up, of four or five Hundred 
Weight each; and yet there are no Quar- 
'* ries of the ſame Kind nearer than four or 
** ive Miles. 8 


Qga Fragments 
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Fragments of Stone, perfectly analogous 
* to the former, were dug up at Etwall, in 
* Derbyſhire,—A Well being ſunk to the 
* Depth of eleven Yards, many of theſe 
* Stones were found, intermixed 07th other 
&* adventitious Bodies, from the Surface of 
* the Earth, to that Depth ; ſome of them 
* were ſix or eight Pounds Weight, and 
*© ſome ſmaller. Now although Etwall can- 
* not be leſs than fifteen or twenty Miles 
* from any known Quarry of the ſame Kind; 
we cannot help concluding, that they were 
5 originally ejected to that Da ſince 
** ſuch Effects are frequently produced on 
as ſubterraneous Exploſions.” 


The above accurate Deſcription of the na- 


_ tural Phenomena of this terraqueous Globe, 


(as the Author obſerves,) appears to be Evi- 
dence, that the Shell of the Earth was burſt 


and broken into Millions of Pieces, by an 


expanſive Exploſion from within; and theſe | 


Pieces could not poflibly fall together again 


into their primitive Order and Regularity, 
but muſt leave an infinite Number of Ca- 


verns, 
(m) Whitehurſt, P. $3. | 
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verns, many Miles, probably many Hundreds 


of Miles in Length, below the Surface; and 


I think we may juſtly conclude, that this 
happened at the Reformation after Noah's 
Flood. Now in Order to ſhew that there 
{till remains a violent expanſive Force, oc- 
caſioned from the internal Fire, I ſhall give 
an Account of the moſt remarkable Pheno- 
mena of late Enn, from the above 


| Author. 


At the Earthquake at Liſbon, which hap- 
pened Nov. 1, 1755, The Mountains of 
c Arrabida, Eſtretta, Julio, Marvan, and 
« Cintra, being ſome of the largeſt in Por- 
e tugal, were impetuouſly ſhaken to their 
* very Foundations, and ſome of them open- 
ed their Summits, ſplit and rent in a wond- 
*erful Manner, and huge Maſſes of them 
were thrown down into the adjacent Val- 
lies. ®) This Earthquake was more dread- 
« ful in Barbary than at Portugal; at Me- 


** quinez, that Part of the City where the | 


“ Jews reſided, was entirely — __ — 
i he 


(n) Hiſt, and Phil. Earth. P. 317. 
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The Mountains were fo ſtrangely torn, 
* that they ſeemed to be different Shapes 
now from what they were.—A large Moun- 
© tain near Portmorant, near a Day's Jour- 

*© ney over, is ſaid to be quite ſwallowed up; 
* and in the Place where it ſtood, there is 
now a great Lake, of four or five Leagues 
* over. © In this memorable Earthquake at 
% Liſbon, not only the Sea, but Lakes and 
«© Ponds were violently agitated all over 
„Europe. Now, as Mr. Whitehurſt obſerves, 
ce as one of the Properties of the Steam is 
* Condenſation by a ſmall Degree of Cold, 
«© the ſame Degree of expanſive Force, can 
«© only exiſt during the ſame Degree of Heat, 
* therefore the incumbent Weight cannot 


become elevated to any greater Diſtance 


* than the ſubterranean Fire is continued. — 
But on Nov. 1, 1755, the Waters were 
* agitated through an extenſive Country, not 
* leſs than 3000 Miles; ſo that the Steam 
* muſt be in one continued Body thus far.“ 


Mr. Hook, in his Poſthumous Works, P. 
| : 302, 


| (0) Philof, Tranſat, Low, Abrid. Vol. II. P. 417. (p) Whitehurſt, P. 94. 


/ S332 
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302, informs us, That from Sept. 24, to 
« Oct. 9, 1650, the Iſland of Santitirum 
« was dreadfully ſhaken with Earthquakes, 
but the People were more amazed to ſee a 
e horrid Eruption of Fire break out at the 
«« Bottom of the Sea; — previous to the Ap- 


/*© pearance of Fire, the Water was conſider- 
© ably elevated in that Place, and the Wave 


* ſpread itſelf round every Way; overturn- 
ing every Thing it met, deſtroying Ships 
„and Gallies, in the Harbour of Candia, 
* which was eight Miles diſtant, (0 


/ 


« The Earthquake filled the Air with 


« Aſhes, and horrible ſulphurous Vapours, 


* and dreadful Lightnings and Thunder ſuc- 


* ceeded.— All Things in the Iſland were 
* covered with a yellow, ſulphurous Cruſt; 
« Multitudes of Pumice and other Stones, 
were thrown up, and carried as far as Con- 
** ſtantinople, and to Places at a great Diſtance. 


% Nov. 20, 1720, a ſubterraneous Fire 


burſt out of the Sea, near Tarcara, one of 
| | es the 


) Whitchurſt, P. 64. 
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« the Azores, which threw up ſuch a vaſt 


« Quantity of Stones in the Space of thirty 
«© Days, as formed an Ifland about two 
Leagues Diameter, and nearly round. 


* In the Year 1767, a ſolid Stone, meaſur- 
« ing twelve Feet in Height, and forty-five 
* in Circumference, was thrown a Quarter of 
* a Mile from Veſuvius.“ 


Now, Sir, in Order to confirm my Theory, 
I have extracted ſome Obſ-rvations from Mr. 
Whitehurft's State and Formation of the Earth, 


(the Book which you were ſo kind as to ſend 


me lately, as a Preſent,) he appears to me to 
be a diligent Inquirer into the component 
Parts of this terraqueous Globe, and a faith- 
ful Relater of the Obſervations he made him- 
ſelf, or received from others. ſhall there- 
fore take his Advice, and follow his Exam- 
ple, viz. Not to find Faults with other 
Syſtems ; but to avail myſelf of fuch Parts of 
them as are applicable to my own Deſign, but 
muſt beg Leave to differ from him in De/ign ; 
for he tells us, That his Inquiry was after 
6 the 
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cc the Laws by which the Creator choſe to 


« form the World, and that the only natural 
% Datum required, was the oblate, ſpheroidal 


Form of the Earth.” My Deſign is to en- 


quire after, and point out, the phyſical 
Cauſes, how one Part of Matter, acts "” 
mechanical Laws, on another, 


From the above Obſervations we may na- 


turally conclude, that all the apparent Con- 


fuſion and Diſorder of the Strata, are un- 


doubtedly Convulſions and Effects occaſioned 
by FIRE, and fiery Vapours continued with- 
in this terraqueous Globe, —But when we 
compare theſe tremendous Operations of 
Earthquakes, with thoſe which the Earth 
underwent at the Deluge, when the Alps, 
the Andes, &c. were formed, it will hardly 
bear a Compariſon. 


Hence, as Mr.J/h:itehurft obſerves, (Ne their 
Effects leave no Room to doubt the Exift- 
* ence, Force, and Immenſity of ſubterraneous 
6e Fires; not only unde: the Bottom ef the 

| 5 Cones 


| (r) P. 84. 
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Ocean, but likewiſe under Mountains, Con- 
ce tinents, Sc. in all Parts of the World.” 


Thus, if the expanſive Power, (within 
this terraqueous Globe, which is occaſioned 
by Fire acting in the fame Manner as has 
been obſerved,) is continually increaſing, it 
will gradually become equal to the incum- 
bent Weight or Bond which ſurrounds it; 
theſe ſame Cauſes ſtill continuing, they will 
become ſuperior to the Preſſure of Gravity 


from with ut :—It will then, by Degrees, 


expand and diſtend the incumbent Strata, 
and cauſe an Earthquake, and find a Vent to 


mix itſelf with the ſurrounding Airs without. 


After this, the Fire and Steam from within 


the Globe, having expanded themſelves, and 


being mixed with the Atmoſphere, (which 


they will ſoon do;) the Gravity and Preſſure 


from without, will again take Place, and 
compreſs and force the Parts of the terraque- 


| ous Globe towards the Centre, with the ſame 


Power it did before this Phenomenon happened. 
But fince the aſtoniſhing Cataſtrophe at the 
Deluge, which made ſuch Alterations in the 
terreſtrial 
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terreſtrial Globe, it cannot now be affected 
to ſo great a Degree as it was then: For by 
the confuſed Manner the Fragments were 
forced back again into the great Deep, Moun- 
tains were formed, which we may conjecture 
to be nearly equal in Height to the whole 
Thickneſs of the earthy Shell; and, it is pro- 
bable, that ſome of theſe huge Fragments 
may reach as much below the Deep, or Wa- 
ters within the earthy Shell, as the Hills and 
Mountains do on the Outſide; and as is ob- 
ſerved, have left innumerable and large Ca- 
verns and Fiſſures, which reach from the 
fiery Expanſion within, to the Tops of our 
higheſt Mountains without; where many of 
them, in different Parts of the World, have 
Volcanos on their Tops, and therefrom diſ- 
charge their ſuperfluous Fire, as Occaſion may 
require.—By theſe Vents, whenever the in- 
ternal Expanſion is arrived to a Strength 


ſufficient to overcome the outward Preſſure, | 


it forces itſelf up through theſe Vents, and 
expands itſelf into the common Atmoſphere 
without; but if it happens to make its Way 


into any of thoſe Caverns, that have not the 
Rr aforeſaid 
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aforeſaid Vent, it there diſtends the incum- 
bent Strata, and forms Earthquakes; and 
after it has found a Paſſage into the Atmo- 
ſphere without, theſe Fragments are again 
forced together as before, but in a confuſed 
Order.—Hence it may be obſerved, that as 
ſoon as it arrives at a certain Force, it then 
ſpreads itſelf, and the Equilibrium is n re- 
ſtored. 


Thus, as has been remarked, there will be 
left an internal Void of Space nearly 8000 
Miles Diameter; which, from the above Ob- 
ſervations, may be ſuppoſed to contain Fire 
and inflammable Air, and Steam. Hence, 
this terraqueous Globe will be of no greater 
Spec! fick Gravity than the Ethers wherein it 
is placed; and that this is ſo, is confirmed 
by the Alterations made on the Flux and 
Reflux of the Sea into the Abyſs; and this 
only by the Moon's intercepting the Preſſure 
from the Extremities; ſo that this terraque- 
ous Globe will be carried round the Sun, 
(and not fall into it) in the ſame Manner as 


Clouds, or in prong a Balloon, which is 
| I 


Let. XVI. On natural n 315 


kept ſuſpended at ſuch a P Diſtance 


from the Earth, viz, till its Specific Gravity 
is altered, either by throwing out Ballaſt, to 


leſſen that Gravity, and make it aſcend higher, 


or by letting out ſome of the inflammable 
Air, and thereby increaſing its Gravity.—If 


neither of theſe are done, or happens, by Ac- 
cident or otherwiſe, the Balloon will continue 
at the ſame Height from the Earth, and be 
carried by the Current of Air wherein it 
ſwims, either North, South, Eaſt, or Weſt; 
as that Current goes. — Heat and Cold are 
now allowed by all to be the Cauſe of the 
Current of Air we call Wind l- And what is 
very remarkable, the Perſon therein, let him 
be carried ever ſo faſt, feels very little Effect 


from it. 


Now it may be aſked how is this Fire fup- 
ported? If it does not receive ſome Pabulum, 
it muſt loſe its Strength !—Certainly !—But 
it receives this Support by Circulation from 
without; as the Sun does by the cold Ether 
preſſing into it from the Extremities of the 


Syſtem, — For the expanſive Power from 
within 
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within the Shell of the Earth, may be ob- 
ſerved to be in an exact Equilibrium with the 
compreſſive Power without.—PFor it has been 
often obſerved by Navigators, that at parti- 
cular Places in the Ocean, there are certain 
Guljs by which the Sea communicates with 
the great Deep below the Earth, particularly 
that Whirpool called Mae/troom, or Navel of 
the Sea, upon the Coaſt of Norway, where, 
ſays Gordon, in his Geographical Grammar, 
The Sea, for upwards of two Leagues round, 
< makes ſuch a terrible Vortix, that the Force 
ce and Indraught of the Water, together 2th 
* 7he Noiſe and Tumbling of the Waves upon 
one another, is rather to be admired than 
<< expreſſed. —But, as in the Time of Flood, 
* the Water is drawn in with a mighty 
Force, ſo during the Time of Ebb, does 
* it throw out the Sea with ſuch Violence, 
that the heavieſt Bodies then caſt into it, 
© cannot fink, but are toſſed back again by 
* the impetuous Stream which ruſheth out 
„with incredible Force. Hence may be 
obſerved, that there is a continual Circulation, 
or alternate Flux and Reflux, between the 
| 7 S eas, 
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Seas, without the earthy Shell, and the Ab 
within; aud that the expanſive Force within 
is in ſo exact an Equilibrium with the Cem- 


preſſion without, that no greater Force is re- 


quired to cauſe this Flux and Reflux, than 


the Diff.rerice the Moon makes by her inter- 


cepting ſome of the Preſſure from the Extre- 
mities, when ſhe is either over, or at a great 
Diſtance from the Part Now the Waters, 
in running into the Abyſs, carry with them 
Air enough for the Pabulum, or Support of 
the internal Fire.— On the Return of the 
Waters to the Expanſion within the earthy 
Shell, they are again, by the Fire there, ex- 


panded into Vapour, which Vapour is forced 


up through the Caverns and Fiſſures from 
below, to the Tops of the higheſt Mountains, 
where by the Cold it there meets with, is 
again condenſed into Water, falls into the 
different Cavities of the Earth, and is forced 
out in Springs, from thence into Rivers, and 
thence into the Sea.— Thus, as the Preacher 
tells us, All the Rivers run into the Sea, 
* yet the 68's 7s not Jus Unto the Place from 


whence 
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whence the Rivers come, thither they return 


again.” (f) 


It gives me Satisfaction to find that the 
Scriptures confirm the above natural Ob- 
ſervations, and that they ſpeak phyſically 
true concerning them. —Thus Job tells us (©) 
« That the Earth is ſuſpended on the conſt1 ift- 
e jag Mixture of Ethers ; the Place in the 
Heavens where theſe two ethereal Agents are 
in a juſt Proportion to each other, and of the 


fame 3 Gravity with the Body of the 


Earth; 


(t) Eccleſ. I, 6.— t) Job, XXVI. 7. 


t) What I have tranſlated the conſtricling Mixture of the 
Ethers, in the Engliſh Bible is tranſlated Nothing, but that 


cannot be the Signification of this Word: It is BaLIMaH, 


from BaLa M, which according to all Lexicons, ſignifies 20 
conſtrict, to bind, to reſtrain, as the Violence of an Horſe or 


| Aſs is by a Bridle; and is to be found but once more in 


the Bible, which is Pſalm XX XII. 9, where it is made uſe 
of as a participle paſſive, for the reſtraining an Horſe or Aſs 
with a Bridle ;—without the final Mem, it is often made uſe 


of as a Mixture of different Things, as dry and wet, &c.—It 


is probable that the Engliſh Tranſlators were led into this 
Error, by following the Latin Tranſlation too cloſely ; which 
at that Time, was by many of the Church of Rome believed 
to be more infallibly true than the original Hebrew, 
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2 


— 


Earth; in which the terraqueous Globe is 
carried on in them, with as much Eaſe as a 
Cork is on the Water, or as if the whole 
Body was compoſed of Ethers; having nei- 
ther Projection nor Gravity. — Hence, not- 
withſtanding the terraqueous Globe is carried 
on by theſe Ethers, at the incredible Rate of 
more than one thouſand Miles every Hour; 
yet the Inhabitants on it meet neither with 
- Reſiſtance or Preſſure from theſe Ethers, and 
therefore find Nothing of this almoſt incon- 
cetvable quick Motion. — Much the fame 
Thing has been obſerved by thoſe who have 
been carried with the greateſt Celerity in a 
Balloon ; not finding any Thing of the Quick- 
neſs of the Motion, or how it went. - Tee 
Ethers compoſe the Swadling Band that ſur- 
round it: © Theſe are the Pillars which ſup- 
port it; ( when he gave his Decree that the 
Sea ſhould not paſs his Command. G 
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Having now been forced to write a long 
Letter, in order to explain my Conjectures 
about the internal Make of this terraqueous 

| Globe, 


; . no 
(u) Job, XXXVIII, g9.—{v) Job, IX. 6 -) Prov. VIII. 27, 28, 29. 


* 6. 
- —kw— ́ WED” A eFV—— —— — — — _ * 
* 


— 


\ 


320 On natural PHILOSOPHY. Let. XVI. 


Globe, I ſhall defer pointing out the Agents 
Nature makes Uſe of, and the Method they 
act by, in order to carry on the diurnal Ro- 
tation, and the annual Revolution, to my 
next Letter, which you will receive ſoon. 


Adieu, 


| 
F. PENROSE. 
STONEHOUSE, 


Oct. 18, 1785, 
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To JOHN HEAVISIDE, Es e. 


, Mr. Heavifide's Queſtion, ®® Why does not the 
| Earth gravitate into the Sun, &c.” an- 
fuwered.— All Space filled with ETHERS, 
which reach from the Sun, to the Extremi- 
ties of this Syſtem, and are in continual Con- 
fit, and cauſe a vibrating Motion, by their 
Endeavour of getting the better of each other, 
Theſe Ethers the Cauſe of Projection and 
Gravity.—The Earth and Planets of dif- 
ferent ſpecifick Gravities, according to their 
Diftance from the Sun.—The diurnal and 


The Phenomena of Nature, and the Scrip- 
tures, confirm the Teſtimony of each other. 


DEAR SIR, 


IN the laſt Letter, 1 ſent you my Conjectures 


Globe; by which you may obſerve, that I 
ſuppoſe the Thickneſs of the earthy Shell to 
be but ſmall, in Compariſon with the inter- 
N nal 


annual Motion of the Earth accounted for. 


on the Make and Form of this terraqueous 
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nal Void or Hollow in the Miaſt of it. By 
the Phenomena of Earthquakes, &c. it ap- 
pears that this Hollow is filled with Fire, 
inflammable Air, and Steam. — Thus the 
whole Body of the terraqueous Globe will 
be of no greater ſpecifick Gravity, than the 
Ethers which ſurround it.—If this was not 
the Caſe, and it was ſolid to the Centre, it 


ſeems probable that it would be forced into 


the Sun: But, as it is of the ſame ſpecifick 


Gravity with the ſurrounding Ethers, they 


keep it at the ſame Diſtance from the Sun, 
and it ſwims therein with as much Eaſe as a 
Balloon does in the Air, above the Earth. 


Having mentioned thus much, I ſhall now 
endeavour to anſwer the two Queſtions you 
were ſo anxious about, which you propoſed 
in your Letter dated May 16; and again re- 
peated in your laſt.— Firſt. If the Earth, 
* &c. were put in Motion by the Heat of 
* the Sun, rarefying the Atmoſphere between 
e theſe Bodies, why did the Earth not im- 
te mediately gravitate into the Sun, as the 


Medium muſt be there more rarefied than 


© any 


TT... ⁵ mA ⅛ TP He ⅛ * ˙ wi , 


an Re 
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© any where elſe? - Secondly, What is 
* the Impulſe or trajectile Force for its an- 
«© nual Motion; and then, what is the Power 
that brings it back again from the immenſe 
* Diſtance at which it is at the Summer 


© Solſtice ; or prevent it from flying off in a 


„Tangent?“ 


| In ſome of my former Letters (©) I obſerved. 


it was the Opinion of the ancient Philoſo- 


phers, that the Heavens were filled with Fire 


or Light and Air, and that theſe were the 
Agents which governed all other Things : 
Sir Iſaac Newton ſeems to think ſo too, for 


he ſuppoſed ** that Light and Ether lay hid 
in all Bodies; that the Light proceeded from 


*« the Sun, and the Spirit from the Extremitzes ! 


_ $©, hat if their elaſtic Force were expanded 


* through the whole Heavens; and that if 


this Medium be rarer at the Body of the 
Sun, than at its Surface, and rarer at the 


Surface, than at the hundredth Part of an 
Inch from the Body of the Sun; and rarer 


_ ©© there than at the fiftieth Part of an Inch 


4 from 


(x) Letter IV. Introduction, P. 60,—{y) Opt. P. 324, 325. 
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from its Body; and rarer at this Place, 


* than at the Orb of Saturn; I ſee no Rea- 
“ ſon, (ſays he) why the Increaſe of its Den- 
e ſity ſhould ſtop any where, and not rather 

ebe continued through all the Diſtances, from 

* the Sun to Saturn, and beyond. —Then, if 
ewe ſuppoſe two vibrating Mediums, the 
© one rarer at the denſe Bodies of the Sun, 
6 Stars, Planets, and Comets, than in the 
* celeſtial Spaces between them; ſo that if 
the elaſtic Force of this Medium may be 
t exceeding great, it may ſuffice to impel 
«© Bodies from the denſer Parts of the Medium, 
& towards the rarer, with all that Force or 


* Impulſe which we call Gravity. 


Hence we find, that it was the Opinion of 


Sir Iſaac Newton, and the ancient Philoſo- 


phers, that there was an ethereal Fluid, 
which filled a// Space, from the Sun to the 


Extremities of this Syſtem. —That what iſ- 


ſued from the Sun, in Form of Light, was 
more rare than that which was returned from 


the Extremities to the Sun, which he calls 


Spirit. — By theſe Agents, _ ETHERS) 
all 
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all Motion was performed, and by the Spi- 
rit, every Thing was forced to the Sun, with 
that Power we call Gravity. —That the Mix- 
ture of theſe two Ethers was of a different 
ſpecifick Gravity, in Proportion as one or 
other abounded.—Hence, that the Bodies of 
the Earth, Planets, &c. circulating round 
the Sun, muſt be of different ſpecifick Gravi- 
ties, agreeing exactly with the ſpecifick Gra- 
vity of the Medium / Mixture, ) wherein they 
were placed. 


Thus the Earth muſt be cf leſs ſpecifick 
Gravity than Venus; Venus than Fupiter, Oc. + 
This may be explained ſo far, as to under- 
ſtand my Meaning, by placing a Glaſs or 
Metal Bubble, of the exact ſpecifick Gravity, 
between Water and Spirit of Wine —If we 
place this Bubble at the Bottom of a Glaſs 
Tube, and pour on it an Inch of Spirit of 
Wine, it will be forced and kept at 
Bottom by its own Gravity; if we add an 
Inch of Water, it will then remain at Reſt, 
in any Part of the Fluid: — If we again add 
another Inch of Water by Degrees, we ſhall 
2 perceive, 
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perceive, that the Fluid, by this Means, wall 


acquire a greater ſpecifick Gravity than the 


Bubble, and will then, (according to the 


Laws of Hydroſtaticks, ) be forced, by Gravity, 


down to the Bottom, and will then force the 


Bubble of leſs ſpecifick Gravity, to aſcend to 
the Top.—This Motion of the Bubble in the 
Fluid, may be made to move or change its 


Place, in the ſame Manner by Heat and Cold. 
Thus by applying Heat to the Top, or any 


Side of the Fluid, it will expand its Parts, 


and thereby make it to occupy more Space : 
Hence its Pores being filled with Heat or 
Fire, it will reſiſt leſs, and the cold and denſe 
Parts of the Fluid will preſs it towards, and 
into that Part which is more rare, and of leſs 
ſpecifick Gravity, and reſiſts Jeſs. —Hence we 
may obſerve, that Gravity and Levity are re- 
ade Effects. 


Thus, the Earth being of the ſame ſpe- 


cifick Gravity, with the Mixture of the ſur- 
rounding Ethers; theſe Ethers keep it at the 


ſame Diſtance it is from the Sun, and pre- 
vent it being projected farther from the Sun, 


or forced nearer to it. Having - 
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Having obſerved thus much, that the Aſ- 
cent from the Sun, and the Deſcent to it, 
are occaſioned by the Rarity and Denſity of 
the different Mediums, as the different Mix- 
tures of the Ethers, between the Sun and the 
Extremities, according as the Quantity of 
either one prevails; I ſhall now endeavour 
to point out the Cauſes of the diurnal and 
annual Motions of the Earth; but before 1 
do this, let it he remembered, that Bodies of 


different Denſities, are a longer or a ſhorter 


Time heating, and alſo that they retain their 
Heat a longer. or a ſhorter Time, according 
to their Denſities. © —Thus, Water will ac- 
quire a greater Heat than Air, and Earth 
than Water, &c.—This is obſerved to be the 


Cauſe of different Winds; for it is a known 
and invariable Quality of the Air, for the 


Cold to endeavour to force out the Hot, and 
the Hot to open and expand the Cold.— 


Thus the Earth being denſer than Water, it 


will acquire a greater Heat than the Sea.— 
It is obſerved, that the Sea Breezes blow 
* towards the Land, in the Middle Part of 
- | : . cc the 


(z) See Let. V. P. 181, 189. 
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« the Day, in every Direction; and in the 


Middle or coldeſt Part of the Night, the 


e Land Breezes blow towards the Sea, and 
thus alternately they ſucceed each other. — 
Hence the Equilibrium of the Preſſure of 
* the two Atmoſpheres being deſtroyed, and 
* the Land Atmoſphere, by the Heat being 


rendered ſpecifically lighter than the Air at 


Sea, the former aſcends by the ſuperior 
* Prefiure or Weight of the latter; therefore 
e the Sea Breezes blow towards the Land, in 
* every poſſible Direction. When Night comes 
* on, the Sun's Heat abates, until the Land 
* Atmoſphere becomes equally denſe with 
* that at · Sea. The Equilibrium of Preſſure 
being thus reſtored, the Sea Breezes totally 
* ceaſe.— Thus, Cold increaſing by the Ab- 
5 ſence of the Sun, and its ſudden Departure 
e below the Horizon, accumulates on the 
Surface of the Iſlands, and condenſes their 
< incumbent Atmoſphere more than that at 
hats” — 


I ſhall now apply Deductions from the 
Phenomena obſeryed, and by them I ſhall en- 
deavour 
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deavour to explain the Motions of this terra- 
queous Globe,—Firſt then, I ſuppoſe, there 
is a hot Ether or Light continually iſſuing 
from the Sun at the Centre, which is the 
Cauſe of Projection, Rarefaction, Expanſion, 
and what we call a centrifugal Force, &c. and 
a cold Ether or Spirit continually deſcending 
from the Extremities of this Syſtem, to the 
Sun at the Centre, which is the Cauſe of 
Attraction, Coheſion, Preſſure, Gravity, and 
what 1s called a he Force. 


Thus, Light or one Moiety of the celeſtial 
Ethers, (which is the rarer or finer Part, ) is 
in continual Motion, from the Sun to the 
Circumference; and the other Moiety or 
Spirit, (which is the groſſer Part,) is in con- 
tinual Motion from the Circumference or 
Extremities of this Syſtem, to the Sun in the 
Centre; that theſe two Forces, by Mixture, 
exactly balance each other at the Morning 
and Evening Edge of the Earth, and parallel 
With the Ecliptic.— The Motion of theſe ad- 
verſe Forces cauſes an Expanſion, and Iays a 
Streſs or Preſſure on every Body, and every 
Tt Particle 


— 
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Particle of the ethereal Fluid, (and is the 


Cauſe of Coheſion,) and forces the Bodies 


contained therein, either nearer or farther 
from the Sun, according as the different 
Mixture of theſe two Particles prevail, and 
the ſpecific Gravity of the Body.— Thus, 
when an Equilibrium is formed round that 
Body, it remains at Reſt, and continues ſo, 


till by Light or Heat an Expanſion is made 


on one Side, or Part of it; when Motion en- 
ſues, and continues ſo long as the Preſſure 
behind is of greater Force than the Projection 


or Expanſion before. 


\ 


The Mixture of theſe two Qualities of 


Ethers, being rarer or denſer in Proportion 


to the Diſtance between the Sun, and the 
Extremities of the Syſtem. —Thus the Bo- 
dies of the Earth, and all the Planets, are 


formed of different ſpecifick Gravities, accord- 


ing as they are placed either nearer or farther 
off from the Sun, and are placed in a Mixture 
of Ethers, of the ſame ſpecifick Gravity with 
the Planets placed therein ;. and are thereby 


prevented from approaching nearer, or re- 
| ceding 
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ceding farther from him. — Thus the Light 
projecting on one Side of the terraqueous 
Globe, and Spirit preſſing in at the oppoſite, 
cauſes the Earth's Motion round its Axis, in 
the ſame Manner as a Cork or Piece of Wood 
may be obſerved to circulate round, when a 
River is obſtructed by a Bank, and the Water 
made to circulate round, | 


We will now ſuppoſe the Sun to be placed 
in the Firmament or Expanſion, and the 
Earth in the ſame Place it now occupies ; I 
will then ſuppoſe, (as Moſes informs us) 
that it was firſt made to turn on its Axis by 
the immediate Power of God; after that, 
having finiſhed his Work, it was an Auto- 
maton, and he ſaw that it was good, and 


every Part of it capable to perform the Office 
he deſigned it for.— Thus he left Nature, or 


the material Agents, to perform their own 


Work; unleſs, by a Miracle, he ſtopped or 


altered them, to ſhew his Power over them.— 
Thus, as has been obſerved, the projectile 
Force of the Light from the Sun, on that 


Side of the Earth oppoſite to it, was exactly 
counterbalanced 
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counterbalanced by the gravitating Force of 
the Spirit on the Backſide of the Earth, op- 


poſite to the Extremities.— Now, it is well 
known, and has already been obſerved, that 
Bodies receive and retain their Heat, in Pro- 
portion to their Denſities, and that this has 
been proved to be the Cauſe of Winds, Hur- 
ricanes, &c.—Thus, that Side of the terra- 
queous Globe, oppoſite the Sun, having its 
Parts greatly heated, and being more than 
one thouſand Times more denſe than the At- 
moſphere, it retains it a great While Jonger ;— 
Thus, the Atmoſphere at the Evening Edge of 


the Earth, is more rarefied and expanded by 


this Heat, and the denſe Air or Spirit preſ- 
ſing in from behind, (and alſo from that Side 
oppoſite the Extremities) to form an Equili- 
brium, forces it round its Centre, towards 


the Morning Edge, or from Weſt to Eaſt.— 
Hence the diurnal Motion ;=the lateral Rare- 


faction being greater on this Quarter from 
Noon to Evening, or between South and 
Weſt, than on its oppoſite, receives a different 
Impulſe, in a Diagonal of theſe two Forces, 
viz, that of the projectile, on that Side the 

Earth 
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Earth next the Sun, and the gravitating, on 
that Side oppoſite the Extremities.—Hence, 
the annual Impulſe through the Ecliptick, 


which makes an Angle of 23 D. 30 M. with 


the diurnal; and as theſe Forces are conti- 
nually acting, ſo the Earth will continue her 
Motion round her Axis, from Weſt to Eaſt, 
together with that through the Ecliptick ;— 
As theſe Ethers are of different Qualities, both 


nearer or farther from the Sun; and as the 


terraqueous Globe is exactly of the ſame ſpe- 


cifick Gravity with this Mixture of the Ethers, 
wherein ſhe is placed, (which is in a con- 
tinual Current or Circulation round the Sun,) 
ſo muſt the Earth be carried round the Sun 
with it. 


We may form ſome Conception how theſe 


two oppolite Forces act by the Motions of a 


Pendulum, or a Weight ſuſpended by an in- 


flexible Rod on a Pin, as its Centre of Mo- 
tion," Its Weight or Gravity will hinder 


its approaching any nearer to the Centre, 
and the Rod or Projection will prevent its 
* Weight or Gravity from carrying it farther 


from the Centre; but, nevertheleſs, it is 


capable 
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* capable of being put in Motion by a ſnall 
lateral Impuli:, and will deſcribe not a 
* ſtrait Line, but Arcs of a Circle, whoſe 
Centre is the Pin from whence. it is ſuſ- 
* pended, —And as the two Forces are ſup- 
© poſed equal, the Caſe of the Earth will be 
* exactly analogous to that of the Pendulum!” 


Thus the progreſſive or lateral Impulſe be- 
ing always exerted in the Direction of the 
Plane of the Earth's enlightened Hemiſphere, 
where the mixt Force of theſe conflicting 
Ethers is equal, and Reſiſtence nothing. — 
Which Plane is always perpendicular to the 
Rays drawn from the Sun to that Place. — 
If in any Part of the Earth's Orbit, the Pref- 
fure or Gravity be greater than ordinary, or 
the Projection of the Light leſs ; the Earth, in 
either Caſe, will be made to approach in that 
Part of its Orbit, nearer to the Sun: Or, if 
the lateral Impulſe be ſtronger or. weaker 
than ordinary, ihe Earth will be forced far- 
ther off, or neuer to. the Sun: And as the 
Moon and Pia::<ts are ſometimes ſo ſituated, 
that if, by the Intervention of their Bodies, 
they 
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they interrupt the Action of Spirit or Light; 
this Interruption may leſſen or increaſe their 
Force, either to bring the Earth nearer to, 
or farther from the Sun. — Witneſs the 
Moon's Influence on the Tides ! 


The foregoing Account of the Phenomena 
of Nature, ſeems to confirm and explain to 
us the ſhort Hints thereof given in the Scrip- 
tures, | 


I ſhall therefore ſubmit to your Judge- 
ment and Candour, whether what I have ſaid 
may not illuſtrate the Moſaic Account of the 
Formation of the Earth, and Reformation of 
it, at the Deluge; and then conclude, that 
as the Phenomena of Nature, Reaſon, and 
Revelation ſo perfectly agree, whether that 
Coincidence may not be conſidered as a Teſti- 
mony of the Truth of each. 


Thus we are informed, that the all-wiſe 
Creator has obſerved the moſt exact Propor- 
tions, and has made ALL Things in Number, 
Weight, and Meaſure :— Who made Weight | 

| for 
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for the Winds or, (which is more literal) 
who made the Spirit the gravitating Inſtru- 


ment, and weighed the Waters by Meaſure. ( 


Who hath meaſured the Waters in the Hol- 


low of his Hand; and meted (or ſpread) out 
the Heavens with a Span, and comprehended 
the Duſt of the Earth in a Meajure ;—who 
weighed the Mountains in Scales, and the H ills 
in a Balence. ©) “ Who hath bound the Wa- 
ters in a Garment; who hath eſtabliſhed al! 
the Ends of the Earth: © Who ſhut up the 
Sea with Doors, and made the Cloud the 
Garment thereof, and thick Darkneſs a Swad- 
ling-Band for it ; and faid hitherto ſhalt thou 
come, but no farther; and here ſhall thy 
proud Waves be ſtayed. © The North de- 


clines, (or gravitates to the empty Place, 


(or South) and hangeth the Earth upon No- 


thing, (in Hebrew) (the Mixture of Etbers, } © 


Theſe, as we are informed, () are the Pillars 


of the Earth, and the Lord has ſet the World 


upon them. 
Adieu, . 
4 f. PENROSE. 
STONE HOUSE, | 
| Oct. 20, 1785, 
(a) Job, XXVIIT. 253.— (b) Iſaih, XL. 12.—(c) Proverbs. XXX. 4.—{d) 
Job, XXXVIII. 8, 9, 10, 11,-(e) Job, KXVI. .—(f) I. Sam. II. 8. 
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To JOHN HEAVISIDE, ES. 
DAR SIR, 


N your laſt Letter, you were ſo complaiſant 

as to aſſure me, that my long Letters gave 

you infinite Pleaſure, and that J had not an- 

ſwered your former Queſtions.—In my two 

laſt, - I endeavoured to do it in as clear a 

Manner as I could; I hope they will 

find your Health quite reſtored, by your 

Journey into Norfolk afnd Suffolk, together 
with your Sea Bathing. 
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1 herewith ſend you a New Vear's Gift, 
for A. D. 1786, in Hopes to profit by the 
Remarks of yourſelf and Friends. 
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It is two Diagrams, (an original Deſign of 
my own) conſtructed to ſhew the Places of 
the Sun and Moon, for every Day next Year, 
according to the Julian Calendar.—You will 
find ſome Part of it to differ from what is 
generally taught in Aſtronomical Lectures, 
and received as true, viz. the Diviſion of the 


Bu Ecliptick 
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Ecliptick, and the Preceſſion of the Equinoxes, 
but theſe appear to me contrary to the Ope- 
rations or Laws of Nature; I therefore wiſh 
to have them examined by Perſons well verſcd 
in theſe Sciences ; and as the Improvement of 
Knowledge is the ſole End of my Deſign, fo 
if you will ſend me the critical Remarks of 
your Mathematical Friends thereon, I doubt 
not but all theſe Difficulties will be cleared 


up. 


Jam, 
| DEAR 8 IR, 
Your faithful 
And obliged Friend, 
F. PENROSE. 


STONEHOUSE, 
Dec. 26, 1788. 
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T0 FL. PENROSE, E307 


The Obſervations of Mr. Heavijide's aftrono- 
mical Friend, on. Mr. Penroſe's Diagrams, 
not concluſive. 


DEAR SIR, 


OUR laſt Favour found me very early 
in the new Year at Potterels, where I 
| had been for two Months, fo far from well, 
as not to have ſtired out of Doors hardly in 
all that Time. My little Excurſion into 
Norfolk and Suffolk, was of ſome Service to 
me for a While, but I ſoon grew worſe a- 
ain, and was unable to ſtir; indeed I have 


not been able to ride ten Miles on Horſeback, | 


in any one Day, for near a Year and Half 
paſt; however, I have been recovering full 
as faſt as I can expect, for the laſt five or fix 
Weeks, and have got up my Fleſh and 
Strength again amazingly, if I can but keep 


free from Colds, to oppreſs my Lungs, which 


are {till in a Situation too ſuſceptible of In- 
Jury.—This State of Health has detered me 
| irom 
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from ſtaying in London more than a Day or 
two at a Time, when Buſineſs obliged me to 
it, till very lately; when, upon Trial, I 
found .myſelf, thank God, equal to 89 
here without Prejudice. For theſe Reaſons 
I had no Opportunity till very lately of ſhew- 
ing your Diagrams, (with which you favoured 
me, and for which I think myſelf very highly 
obliged to you) to any of my learned Friends; 
but I do aſſure you, that I did not neglect 
the very firſt I had; and this very Day the 
Gentleman called, when I was out, and left 
it for me,with a Note, of which you will find 
a Copy in the Margin; I would have ſent 
the Note itſelf, but that it would Have made 
it a double Letter. | 


As I do not think he has entered ſo deeply 
into this Buſineſs as he ſhould have done, 1 
am by no Means fatisfied with the little he 
has ſaid, and therefore ſhall endeavour to find 
out ſome other Aſtronomer, who will give it 
more Conſideration than I fear he has done; 
J ſhould therefore have defered writing till 


then, but that as I think it probable you may 
wiſh 
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wiſh to have the Plate engraved ſoon ; I 


trouble you now, to beg you will give me 


your immediate Directions for having it done, 


if you wiſh to have it done m, and I will 


uſe my beſt Endeavours to find out a good 
Engraver.— Pray what think you. of this 
Gentleman's Idea on that Subject ? 


On the other Side you will likewiſe find 
what my Friend Dr. Alexander, (to whom I 
wrote ſome Time ago, to get fome Expert- 
ments made relative to the Weight of Bodies 
at different Depths in Mines,) fays on that 
Head : His Account ſeems in ſome Meaſure 
to contradict your Opinion as well as my 
own. If you are not ſatisfied with this An- 
ſwer, and would put any more particular 
Queſtions to him, pray ſend them to me, and 
I will endeayour to procure an Anſwer to 
them ; for it will give me great Pleaſure to 


procure. you any Information or Satisfaction 


in your laudable Purſuits after Knowledge 


and Philoſophy. — Nor would I have you 


think, that becauſe I am too idle a Fellow 
myſelf, to apply cloſely to the Study of Phi- 


loſophy 
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loſophy as you do, that therefore I take no 
Pleaſure in ſuch Enquiries ; far otherwiſe ; I 
really have great Pleaſure in it, and ſhould 
follow the Purſuit cloſely had I Leiſure, and 
any Friend near me to aſſiſt or join me in it. 


The aſtronomical Gentleman who had the 
Examination of your Diagrams, preſents his 
Compliments, and has returned it, and ob- 
ſerves, that He fears ſome of the Poſitions 
% it contains will not be found to have been 
* corrected up to the lateſt Diſcoveries, or 
* rather neweſt Opinions,” 


T am, | 
DrAR SIR, 
2 gur very obedient, 
And obliged Servant, 
J. HEAVISIDE. 


PRAINCE'S-STREET, 


Feb, 22, 1786. 
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To JOHN HEAVISIDE, Esg. 
DAR SIR, 


OUR laſt very kind and obliging Letter 
came to Stonehouſe when I was in 
Cornwall, where I had been a great Part of 
the Months of February and March :—For 


this laſt Month I have been confined with 


the Gout :—I thank God, I am now able to 
walk again. —lIt gave us very fincere Pleaſure 
to be informed, that you were recovered from 
your late Indiſpoſition. 


I am greatly obliged to you for the Trouble 
you have taken, in conſulting your Aſtrono- 
mical Friends, about my Diagrams, —As I 


differ therein from what is generally taught 


by Aſtronomers, about the Diviſion of the 
Ecliptick, the Preceſſion of the Equinoxes, 
which appear to me to be Things of great 
Importance, I did hope that they would have 
thought it a Matter worthy their Examina- 
tion, and that I ſhould be confirmed either 
that I was right, or that my Errors, if any, 
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would be pointed out and corrected.I there- 
fore join entirely in your Opinion concern- 
ing it, viz. that they have not entered fo 


deeply into the Buſineſs as I could have 


withed they had done. — For, as they obſerve, 
<* the Poſitions therein differ from the lateſt 
“ Diſcoveries, or rather the neweſt Opinions. 
For that Reaſon I wiſhed to have them tho- 
roughly examined, as Truth is my Object. 


If you have not yet met with an Aſtrono- 
mer, whoſe Opinion may be depended on, I 
hope, from your great Acquaintance, you 
ſoon. will have an Opportunity of doing it, — 
I have ſent one of theſe Diagrams to Oxford, 
with a Deſire that it might be examined by 
the Geometricians and Aſtronomers there, 


but I have not yet received any Intelligence 


concerning it. l am afraid that many Teach- 
ers of Science go on by Rote, with the ſame 
String of Experiments and Arguments that 
they have been taught, without giving them- 
ſel ves Freedom and Trouble to examine the 
Truth of them. | 

— 1 
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I give you and Dr. Alexander many Thanks 
for the Intelligence he ſent you, concerning 
the Riſe and Fall of the Mercury in the Ba- 
rometer, when under the Earth. I am afraid 
that Dr. Alexander, by conſulting Miners, 
who had the Rudiments of Philoſophy, has 
anſwered the Inquiry from Theory and not 
from Experiment, — All Experience tell us, 
that the deeper we dig under the Surface of 
the Earth, the Heat is the greater, and of 
| Conſequence the Air is the rarer ;—therefore, 
for that Reaſon, I am fearful that thoſe Per- 
ſons, whom Dr. Alexander applied to, have 
impoſed on him, and anſwered his Queries 
from the Ideas they had of the Matter, and 
not from Experiment. If they had made Uſe 
of a Thermometer, inſtead of a Barometer, I 
believe their Theory would prove true.—L 
could only with for an Experiment without 
Theory. — Let a Barometer be carried down 
into a Mine, mark the Height of the Quick- 
ſilver on the Surface of the Ground, and alſo 
every thirty or forty Fathom you deſcend. — 
If they had alſo a Quickſilver Thermometer, 
and likewiſe mark the different Heights of 

X x 3. 
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the Mercury, it would be more ſatis factory. 

I am ſorry that you and Dr. Alexander ſhould. 
have had ſo much Trouble, and that he 
ſhould have met with ſo many Difficulties 
about it.—All this I can moſt readily believe, 
as I have met with the ſame.—lIt might be 
imagined that I could get a Thing of this 
Kind eaſily done in Cornwall. —I have ap- 
plied to many of my Acquaintance for that _ 
Purpoſe, and told them that I ſhould be glad 
to pay a Man for his Trouble in doing it.—I 
have been often promiſed it, but have never 
yet been able to get it performed. If I could 
go down in a Mine myſelf, I could eaſily get 
it done! A Gentleman, when I was laſt in 
Cornwall, promiſed me to get it done, but I 
am fearful it will be ſome Time before it will 
be brought about. 


” am, 
DEaR SIR, 
Your obliged and faithful Servant, 
 Þ, PENROSE 


STONEHOUSE, 
April 10, 1786, 
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To F. PENROSE, Es 2. 


„DE AR SIR, 


AM aſhamed to ſee that it is now ſix 
Weeks ſince I was favoured with your 
very kind Letter, and that I cannot even now 


_ anſwer it ſatisfactorily, either to myſelf or to 
you; for having been ſo much out of Town, 


(in which I dare not ſtay long at a Time, on 
Account of my Cough,) and having had fo 
very much to do when I am here, and now 
finding that rea/ deep Philoſophers and 
Aſtronomers are much more thinly ſown than 
I apprehended, I have not been able to get 
at any one who has ventured to give me any 
decided Opinion upon your Diagrams, — I 
want much to get them ſthewn to Dr. Maſ- 


kelyne, but have not yet been fo luckly as to 
meet with one Acquaintance of mine that 


knows him enough to do it; however, I do 
not yet deſpair of finding ſuch a one, if your 
Friends at Oxford fail you. 


I have wrote again to my Friend, Dr. Al- 


exander, 
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exander, to try if he can procure a more exact 
Experiment to be made with a Barometer, in 
a Coal-Pit; which I dare fay he will do if 
he can; but I need not tell you how difficult 

it is to put thoſe Miners, (or indeed any 
Body elſe) out of the Way in which they 

have been uſed to tread, unleſs it were poſſi- 
ble to impreſs them with a Deſire of real 
Knowledge, unadulterated with Prejudice, 
or make it their Intereſt, 


J am, 


DEAR SIR, 


* 


ö 8 Very truly, 
5 
| 


Tour Friend, and obedient Servant, 
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J. HEAVISIDE. 


PRINCE'S-STREET, 


June 29, 1786. 
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On the MOON and LUNAR MOTIONS. 


To JOHN HEAVISIDE, Es g. 


The Moon not a Planet, but a Satellite attend- 
ing the Earth.—-The recorded Obſervations 
of Aftronomers, concerning Her, collected. — 
Her Make and Motions deſcribed. — The 
Chaldean Cycle, with the Methods they made 
uſe of for calculating their Eclipſes. The 
phyfical Cauſes of theſs Motions explained, 
and confirmed by the Obſervations of Mr. 
Herſchel, and the French Aſtronomers, 


DEAR SIR, 


GIVE you many Thanks for the Trouble 
you have taken to get a decided Opinion 
on my Diagrams, &c.— As you expreſs a 


Hope, in your laſt Letter, to get Dr. Maſ- 
| kelyne's Opinion on them, I have herewith 


ſent you my T heory on the Moon, and the 
lunar Motions, in Hopes that you may, at 
the ſame Time, get his Sentiments on the 
lunar 
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\ 


3 lunar Motions alſo, and perhaps he will let you 
= know what Objections he has to any of them. 


The lunar Motions are called irregular ; 

. but, on Examination, we ſhall find no Irre- 

Ul! - gularity belonging to the Moon or her Mo- 

| j : tions, but all of them performed according +: 

I to the moſt exact and perfect Harmony and 

il Mechaniſm ; and that their apparent Intricacy 

| proceeds from our Incapacity to comprehend + 

their almoſt innumerable Variety of Motions. 

If If we ſtudy them with a proper Attention, 

il we ſhall find, that, inſtead of being irregular, 
they are performed with the greateſt Har- 
mony and Regularity, according to the moſt 

tf ſtrict Laws of Geometry, Number, Weight, 

\i and Meaſure ; and though their Number and 

| Variety exceed the Power of comprehending 

. them, or even of believing their Regularity, 

| unleſs by thoſe who make them their parti- 

1 ® _ cular Study; for though the Moon requires 

1 7,948,800 ſynodical Revolutions, (which are 

= 7 more than 600,000 Years) for to go through 

i all 
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all her Variations, and finiſh her Period or 


Cycle; © yet all theſe various Motions are 


carried on in the moſt curious, exact, and 
mechanical Manner, according to Number, 


Weight, and Meaſure, and cannot be calcu- | 


lated or underſtood by no other Method ; 
therefore if any Theory concerning them will 


not bear the Teſt of Geometry and Numbers, 
it muſt be diſcarded. Having premiſed thus 


much, I ſhall, in the firſt Place, collect the 
recorded Facts and Obſervations of Aſtrono- 


mers concerning them; from which I ſhall 


endeavour to draw the moſt natural Inferences, 
to explain theſe various Motions, and to 
point out their phyſical Cauſes, | 


The Moon 1s not a Planet but a Satellite, 


attending the Earth ; which, together with 


the Sun, are allowed to be the principal Cauſe 
of her Motions,—Theſe Motions are gener- 


ally divided in a three-fold Manner; which 
are not only connected with each other, but 
are allo connected with thoſe of the Earth's, 
| in 

(g) Kennedy, P. 196, 210. 
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On the MOON and LUNAR MOTIONS. 


in a moſt wonderful Manner.—In the firſt 
Place, ſhe has a- Motion round the Earth 
from Change to Change; or, from Sun to 
Sun, which the performs in 29 D. 12 H. 
44 M. 18. 45 T. which is called a Luna- 
t10n.—2dly, She has a forward Motion, com- 
pounded with this Lunation, from Weſt to 
Eaſt, attending the Earth through the Eclip- 


tick, round the Sun ;-this ſhe performs in 


twelve Lunations, 10 Days, 21 Hours, and 
39 Seconds.— Theſe twelve Lunations are 
called a lunar Year, and the 10 Days, 21 
Hours, and 39 Seconds, are the Time re- 
quired for her to get up with the Sun again. 
Theſe 10 Days, 21 Hours, and 39 Seconds, 


are not dropt or loſt, but go on as Part of 


the next Lunation, and is called zhe Epact, 
and is the Difference between the lunar and 
folarYear.—She does not keep the Earth's Path 


round the Sun, through the Ecliptick, but 


goes round the Earth in a progreſſive Circle, 
like a Screw, and forward, through the 


Ecliptick, at the fame Time, together with 


the 
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the Earth ; always, (throughout her whole 
Orbit,) kezping nearly at the ſame Diſtance 
from Her ;—that is, Half the Diameter of 
her Orbit; which is ſuppoſed to be about 
240,000 Miles. — Theſe Motions of the 
Moon in her Orbit, round the Earth, and 
through the Ecliptick, is ſo well deſcribed 
by Mr. Ferguſon, in his Aſtronomy, © that 
I ſhall take the Liberty to ſend it you, in his 
own Words.—** The Moon's abſolute Mo- 
« tion {/ays he from her Change, to her firſt 
Quarter, is ſo much lower than the Earth's, 
** that ſhe falls 240 thouſand Miles, (equal 
* to the Semidiameter of her Orbit) behind 
ce the Earth, at her firſt Quarter; that is, 
* ſhe falls back a Space equal to her Diſtance 
„ from the Earth: From that Time, her 
Motion is gradually accelerated to her Op- 
* poſition or Full, and then ſhe is come up 
© as far as the Earth; having regained what 
* the off in her firſt Quarter. From the 
Full to the laſt Quarter, her Motion con- 
| Yy . 


(M Ferguſon, P. 194, S. 267, 
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© 713ues accelerated, ſo as to be juſt as far be- 
* fore the Earth, (at her third Quarter) as 
„ ſhe was behind it at her firft; but from 
e thence to her Change, her Motion is re- 
*& tarded, ſo that ſhe loſes as much, with 
*© Reſpect to the Earth, as is equal to her 


«+ Diſtance from it, or to the Semidiameter 


* of her Orbit; and by that Means ſhe comes 
„ in Conjunction (at the Change) as ſeen 
from the Earth,” 


Theſe Motions of the Moon. both round 
the Earth and round the Sun, are performed 
from Welt to Eaſt, and from Left to Right, 


in the fame Manner as the Earth goes round 


the Sun: But, beſides theſe two ſoint Mo- 
tions of the Moon, there is a Motion or an 
ecliptick Current of Ethere, abſolutely belong- 
ing to the Moon. —This Current of Ethers 
goes allo from Welt to Eaſt, as do the Ezrth 
and Moon, but with this Difference, that as 


the Earth and Moon proceed Eaſtward, from 


Left to Right ; ſo this proceeds juſt in the 
oppoſite 
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oppoſite Manner, from Right to Left, and 
may moſt properly be denominated 7he Pars 
of the Nodes or BEclipſes.— This alſo creeps 
round the Ecliptick in a progreſſive Circle, 
in 18 Years, 10 Days, 19 Hours, 46 Mi- 
nutes, and 15 Seconds; when it again meets 
the Sun in the ſame Point of the Ecliptick, 
and then begins a new Cycle.—This was in 
Uſe in Chaldea, and is called the Chaldean 
Cycle of Eclipfes — For, in this Period, there 
will be a regular Return of the Jame OR 


{| 
for many Ages; only the Eclipſe get 28 12 


forward at every Return; and, by theſe flow 
Degrees, comes in at one Pole of the Earth, 
and after having paſſed quite over it, goes 
out at the other: — Thus thoſe which come 
in at the North Pole, go out at the South; 
and thoſe which come in at the South, go 
out at the North; after which they are again 
loſt in the Expanſe, but require more than 
one thouſand Years to do it. —Hence it may 
be remarked, that the Chaldeans, (from a- 
mongſt whom Abraham was called) had 

5 Method 
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Method of calculating Eclipſes ; for they had 
only to keep an Account of Number of 
Days and Years; the Method the Patriarchs 
and Iſraelites were taught to calculate the 
Returns of the Weeks, Months, and Years, 
and to keep their Chronology. ( Thus by 
only numbering and keeping an Account of the 
Days and Years of this CHaldean Cycle, which 


was finiſhed every eighteen Years, and the 


ſame Eclipſe was ſure to make its Appearance 
again ; for at the End of every eighteen Years, 
the Sun, Moon, and Nodes meet the Earth 
on the ſame Point of the Ecliptick, and they 
then begin a new Cycle.—To illuſtrate this, 
I ſhall here add the Calculations of the fourth 
and fifth Return of that remarkable Eclipſe 
which happened at London, May 3, N. S. 
I71 5—at 9 H. 51 M. or 2 H, 9 M. before 


twelve o'Clock, when the aſtronomical Day 
is compleated, ſo that it was May 2 D. 21 


H. 


60 Introduction, F. 27, 28, 
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H. 51 M. ſubſtract this from the three Days 


of an, and it leaves D. H. M. 
28 f 
To which add June 15 4 56—1787 the Eclipſe 


It makes in the Whole 5405 27S 72 - Years. 43 D. 


7 H. 5 M. 
Years D. H. M. D. H. M. 
4th—4 Cycles — 72 43 7 5— June 15 4 36 P. M.— 1787 
Sth—1 Cycle — 38 10 19 46 15 June 26 0 42 15 P. M. 18 
It makes in the Whole go 54 2 51 15 | 1805 


From the above Example v we may obſerve 
with what Eaſe and Certainty the Chaldeans 
might calculate the Return of the Eclipſes, 


viz. by knowing exactly the Length or Quan- 


tity of Time which the Sun, Moon, and 
Nodes require to perform their Circle, or to 


meet again in the ſame Point of the Ecliptick 


at which they parted; for though they do 


not meet preciſely at the ſame Point, yet it 
CW 
wants. only 28 13 


make it appear, that the Nodes move forward 
to the Eaſtward as well as the Earth and 
Moon, and alſo that they move a contrary 

. F 


Theſe Calculations 
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Way from them, and by that Means the 
Moon croſſes them twice every Lunation. 


In this Cycle there are 223 Lunations 
| 229 Nodes 

And 18 Julian Years, 10 Days, 19 Hours, 

46 Minutes, 15 T. 


Hence the Regularity and the Harmony 
of the Sun, Moon, and Earth, may be re- 
marked, and the Method of the Ancients in 
calculating their Eclipſes, which they did in 
ſo mechanical a Manner, that they had no Oc- 
caſion to know which of them moved, or 
whether any one of them did; yet were able 
to calculate, to prognoſticate, or foretel 
theſe ſuppoſed portentous Events. 


Thus, as has been obſerved, the ecliptick 
Path of the Eclipſes, goes forward from Weſt 
to Eaſt, but a contrary Way to the Earth 
and Moon, and makes an Angle of 5 Degrees 
20 Minutes, with the ecliptick Path of the 


The 
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The Moon makes her Orbit round the 
Earth, by an Angle of 45 Degrees, with the 
Ecliptick ;—but as this Angle is not the ſame 
throughout her whole Orbit, as the Moon, 
in one Part of her Orbit, is Half the Dia- 
meter of it before the Earth, and in another 
Part, ſo much behind her, ſo ſhe does not 
make the ſame Angle with the Ecliptick 

quite through her Revolution. — Thus, at 
the Entrance into her third Quarter, ſhe cuts 

the Ecliptick diagonally, and flackens her 
Motion two-thirds, (when ſhe enters the 
South, or Summer Part of her Lunation,) 
and, (as was obſerved by Mr. Ferguſon,) 
falls bach, and proceeds to the Weſtward, by 
an Angle of 45 Degrees. — Thus ſhe keeps on 
with this Angle, till ſne comes to the Change; 
when it is altered to the Complement of that 
Angle, which is alſo 45 Degrees; which 
Angle is continued from the Change to her 
firſt Quarter; — at which Point ſhe croſſes 
the Ecliptick, and enters the North or 
Winter Part of her Orbit. Here this Angle 
is 
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On the MOON and LUNAR MOTIONS. 


is altered from 45 Degrees, to 19 Degrees, 
50 Minutes, and her Motion is zncreaſed two- 
thirds, and ſhe now recovers the Motion ſhe 
Igſt at her third Quarter; and, by this Means, 
ſhe gets ſo forward to the Eaſtward, in the 
Ecliptick, as to be exactly in a Line with 
the Earth and Sun at her Oppoſition. — 
From this Place ſhe returns round the Earth, 
and continues her accelerated Motion, till ſne 
arrives again at her third Quarter, where ſhe 
is again a Semi-diameter of her Orbit, before 
the Earth; and from this Place ſhe goes on 
as above deſcribed. | 


The Moon's Orbit, round the Earth, is 
marked by Aſtronomers with four Diviſions: 
The firſt is from Star to Star; which ſhe per- 
forms in 27 Days, 7 Hours, 43 Minutes, 4 
Seconds. — This would compleat her Orbit, 
did the not go forward in the Ecliptick at 
the ſame Time.—The ſecond is from Apogee 
to Apogee, which requires 5 Hours, 35 Mi- 
nutes, 39 Seconds more, — Theſe 5 H. 35 M. 
5 39 8. 
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39 S. ſhew us how much her progreſſive Mo- 
tion, forward, in the Ecliptick is, | during 
the Time of her going from Apogee to Apo- 
gee, — The Earth's progreſſive Motion for- 
ward, through the Ecliptick, during one Ro- 
tation round her Axis, or twenty-four Hours, 
is four Minutes hence, 1 H. co M. 1 


belong to the Earth, and the remaining 3 H. 


45 M. 27 8. is the Quantity of the Ecliptick 
Forward Motion which belongs ab/olutely to 
the Moon during that Time. Thus we may 
obſerve, that the Moon's abſolute Motion 


forward, through the Ecliptick, is more than 
double to that of the Earth's. —This cauſes 


her to compleat her Orbit round the Sun, in 


| leſs Time than the Earth does. This is alſo 


confirmed by the Motion of the Moon's Sha- 
dow over the Earth, during the Time of an 
Eclipſe, which Mr. Ferguſon tells us, () 
moves at the mean Rate of 304 Minutes of a 
Degree every Hour, —The third Diviſion is 
from Node to Node.—This is not generally 

Ot 4-2 diſtinguiſhed 


(Kk) Ferguſon, P. 276. S. 238, 
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dictinguiſhed in this Manner by Aſtronomers; 


as they have ſuppoſed that the Motion of the 
Nodes receded from Eaſt to Weſt, and did 
not proceed forward, (as I do) from Welt to 
Eaſt, which requires 1 D. 4 H. 51 M. 8 8. 


44 T. Time to compleat it, than from Apo- 


gee to Apogee.—The fourth Diviſion wants 
18 H. 34 M. 10 8. 1 T. to be added to the 
Jaſt, to bring the Moon to the Sun, or com- 
pleat the Lunation; which, as was before 


obſerved, is 29 D. 12 H. 44M. 18, 45 T. 


When the Moon comes to her Apogee, ſhe 
has compleated her Orbit round the Earth, 


in the Ecliptick ; but as the eclipticł Current 


of Ethers, (as they move forward in a pro- 
greſſi ve Circle) has got 1 D. 3 H. 51 M. 8 
S. 44 T. before the Moon, during that 
Time, ſo it requires for the Moon to go juſt 
ſo much beyond her Orbit, to meet and croſs 
it, —At the very Point, where the Moon, in 
her Orbit round the Earth, croſſes the eclip- 


tick e. of Ethers, is her Node, and a 
Line 
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Line from Node to Node, croſſing the Cen- 
tre of the Ecliptick, is called the Line of 
Nodes. — Thus the Line of Nodes crofles the 
Ecliptick every ſixth Lunation, when the 
Node that was laſt in Conjunction with the 
Moon, 10w croſſes the Ecliptick 4 D. 15 N. 
25 M. before the Moon meets the Sun; and 
as the Nodes are diametrically oppoſite to 


each other, ſo this other Node wants the 


ſame Time to meet the Sun; but as the 
ecliptick Current of Ethers goes forward 
every Half a Node but 9 H. 17 M. 58. fo 
the Moon comes in Conjunction only g H, 


14 M. 5 S. after the Node. 


The Nodes then croſs each other, and 
change Places; the aſcending one to the de- 
ſcending, and the, deſcending to the aſcend- 
ing: Hence, whenever either Node at the 
End of the ſixth Lunation, is 4 D. 15 H. 
25 M. before the Moon, the other Node 
(being the ſame,) will meer the Moon in the 
Ecliptick, and cauſe a total and central 


1.clipſe 
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Eclipſe, —But, as all theſe Points are of ſuch 
different Lengths, and vary ſo much, it 1s 
not to be wondered at, that we have ſo few 
Eclipſes; more eſpecially, as the Orbit of 
the Moon is divided into 360 Degrees, and 
the Moon muſt paſs the Node within 17 De- 
grees ci it, at the Change, and within 12% 
at the Oppoſition, to cauſe an Eclipſe ; other- | 
wiſe the Men's Shadow will not touch the 
Earth, nor the Earth's Shadow the Moon. — 
In Order to make more clear what has been 
obſerved, I ſhall deſcrive the Nades and 
Eclipſes for this Year, A. D. 1786. | 


The Nodes move forward fo much faſter, 
through the Ecliptick, than the Moon, that 
at the End of every twelfth Lunaticn, that 
Node, which was in Conjunction with her, 
when ſhe began her firſt, is got 9 D. 6 H. 
50 M. o S. 12 T. before her; and juſt Half 
that Quantity, or 4 D. 15 H. 25 M. o 8. 
6 T. at the End of every ſixth Lunation.— 
The Nodes change Places every ſixth Luna- 


tion, 
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tion, - when the aſcending Node becomes the 
deſcending, and the deſcending the aſcending 
one. . | 


Now to explain their Motion this Year. — 
We will ſuppoſe the two Nodes to be marked 
A and B —The Nodes croſſed the Ecliptick 
Jan. 14 D. 12 H. o M. when A became 
* the deſcending Node, and B the aſcending 
one.—The Moon comes in Oppoſition to the 
Sun, 44 Minutes after, and cauſes a total 
Eclipſe.—14 Days, 9 H. 5 M. after that, the 
other Node was in Conjunction with the 
Bun, and cauſed an Eclipſe of that Luminary; 
after this, the Moon in her Orbit round the 
Earth, never croſſed the ecliptick Path of 
the Nodes, zear enough the Sun, to cauſe an 
Eclipſe, till July 6, at 16 Minutes paſt 
twelve at Night, when the Node A will croſs 
the Ecliptick 3 D. 15 H. 9 M. before the 
Moon was in Oppoſition; and, the other 
Node B will alſo want juſt as much to be in 
the Ecliptick, by that Means the Node B 


Will 
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will be in the Ecliptick, 54 Minutes only 
after the Moon is in Conjunction, and cauſe 
a total Eclipſe of the Moon, July 11. -On the 
next Change, fourteen Days after, viz. July 
25, the other Node A will meet the Moon 
in the Ecliptick, and cauſe an Eclipſe of the 
Sun, and then will become the deſcending 
Node again. 


The above are the collected Obſervations 
of Aſtronomers on the Moon, and the lunar 
Motions, from whence we may infer, that 
they are all cauſed and governed (as immortal 
Sir Iſaac Newton has ſuppoſed) by the ſub- 
tile Elbers with which the heavenly Space is 
filled, and by which they are ſurrounded. — 
For, according to him, “ theſe ETHERS 
are expanded through the whole Heavens, 
and impel Bodies from the denſer Parts of 
* of the Medium, towards the rarer, 27h all 
* that Force and Impulſe: which we call 
© GRAVITY. 0) That theſe Erhers act in a 
* double Capacity; the one as Light, pro- 


9 ceeding 
I 3. 
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* ceeding from the Sun, and the other as 
Spirit, deſcending towards the Sun z—and 


„thus a Circulation is carried on between 
«© theſe two vibrating Mediums. — Thus they 


act by a continual Conflict, in a vibrating 
Manner, with a Force in Proportion as the 


one or the other prevail: —When the Light 
prevails, it opens, expands, and projects 
every Thing :—On the contrary, when the 
Spirit prevails, every Thing is compreſſed, 
and their Parts are forced in cloſer Contatt.— 
Thus all Bodies, by being compreſſed into 
leſs Space, are increaſed in their {pecifick 


Gravity, and they are alſo made to adhere 
with all that Power or Force called . 


Attratiton of Cobeſion, &c. : 

I think it muſt add to the Veneration we 
have for the Scriptures, to find that they 
ſpeak juſtly in phyſical Matters, about the 
Mechaniſm of Nature,—Thus Job teils us ( 
that God made a Weight a the Minds; 


this 


m) Job. XXVIII, 25. 
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this is according to our Engliſh Tranſlation, 
but the Hebrew is more clear and expreflive, 
it is there ſaid that God made the Vind or 
Spirit, the Inſtrument of Gravity. 

In the firſt Place, the Earth is carried 
through the Ecliptick, round the Sun, by 4 
Current of Ethers, and the Moon, as a Sa- 
tellite of the Earth, is carried round the Sun, 
throught the Ecliptick with 1t.—The Moon 
has alſo a circular Motion of her own, round 
the Earth, which Motion interſects the 
ecliptick Motion by an Angle of 45 Degrees. 


In Order to explain myſelf the better on 
theſe two Motions of the Moon, I ſhall in- 
ſtance the Sailing of a Ship, which is alſo 
affected, ſat the ſame Time, ) by two Forces, 
the Wind and the Tide, and her going for- 
ward is occaſioned as either one or other pre- 
vail, —Thus, as the Sailors always obſerve 
the Ship is accelerated or retarded in her Sail- 
ing, according as ſhe goes either with or a- 

N gainſt 


® 
, 


Let. XXIl., ASTRONOMY. 369 


On the MOON and LUNAR MOTIONS. 


gainſt the Tide, and that which ever of the 
two prevails, either the Wind or the Tide, 
ſo is the Ship carried on, either North or 
South ; or, if both meet in an Angle, her 
Courſe is in a Diagonal between them; but 
if they meet exactly oppolite to each other, 
both Forces are deſtroyed, and the Ship ſtands 
ſtill in the ſame Place. — Hence, if a Ship 
receives a Force from the Wind, to ſail two 
Miles an Hour, and the Current or Tide 
runs one Mile an Hour; this one Mile an 
Hour of the Current, bal lances one Mile an 
Hour of the Force ſhe receives from the 


Wind; ſo the Ship will looſe the Force of 


one Mile an Hour in her ſailing, and in Fact, 
will be found to proceed forward one Mile 
only. — On the contrary, let her turn back 
with the ſame Wind and Current, ſhe will 
then go forward with the joint Forces of 
both; and will then proceed forward three 
Miles an Hour. - Much in the ſame Manner 
the Moon is carried round the Sun, through 
the Ecliptick, as a Satellite of the Earth to- 
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gether with her; but as her abſolute Force 
round the Earth is double to what carries the 
Earth round the Sun, and this Force or Cur- 

rent of Ethers which belongs to the Moon 
oy, makes an Angie of forty-five Degrees, 
in croſſing the Ecliptick : By this Means ſhe 
is in one Part of her Orvit, round the Earth, 
Half of a Diameter of that Orbit, before the 
Earth, in the Ecliptick; and at another Part 
of her Orbit as much behind the Earth, and 
at her Conjunction and Oppoſition, exactly 
in a Line with it; always keeping nearly the 
ſame Diſtance from the Earth. —Thus being 
acted on jointly by both theſe Forces, when 


| ſhe comes to her third Quarter, ſhe is then 


carried with an Angle of 45 Degrees, againſt 
the Current of Ethers which forces the Earth 
round the Sun, through the Ecliptick, and 
carries on the Earth four Minutes every 
twenty-four Hours, or a natural Day ; which, 
as has been obſerved, is but Half the Force 


with which the Moon is carried round'the 


Earth, ſo this ecliptick Current of Ethers 
reſiſts 
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reſiſts one Minute of that Force, and the 
Moon's abſolute Motion forward, being re- 
ſiſted by one Minute out of two, fo ſhe pro- 
ceeds but one Minute every fix Hours, or 
ninety Degrees. — Hence it may be obſerved 
ſhe loſes a Moiety of her Force, and goes 
forward one only.—As ſoon as ſhe comes in 
| Conjunction with the Sun, ſhe is then forced 


towards her firſt Quarter, by the Comple- 


ment of the Angle ſhe makes from her third 
Quarter to her Change.— This is alſo 45 
Degrees; and, as ſhe ſtill continues to go 
againſt the ecliptick Current, ſhe keeps that 
flow Pace, till ſhe comes to the End of her 
firſt Quarter; at which Point ſhe changes, 
and inſtead of going againit, and being ob- 
ſtructed by the ecliptick Current, ſhe re- 
ceives its additional Force to carry her on.— 
Thus, as has been obſerved, her own Force 
carries her forward wo, and the ecliptick 
Current one ;—and inſtead of going with that 
flow Motion of one, which ſhe did from her 
third Quarter to her firſt, ſhe now goes three; 


and 
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and being a Semi- diameter of her Orbit, be- 


hind the Earth, occaſioned by her flow Mo- 
tion from her Change to this Place; ſo now, 


by her accelerated Motion, ſhe recovers this 


ſecond Quarter what ſhe had loſt in the firſt, 
and by that Means comes oppoſite to the Sun 
at her Full. — She, now by the ſame Means, 
continues the like accelerated Motion, till ſhe 
arrives at her third Quarter, at the Entrance 
of which ſhe goes on with her ſlow Motion 


as before. 


The above Deſcription of the Phenomena 


of the Moon's Motions, and the Conjectures 


how they are cauſed, ſeem to make it appear, 
that the Body of the Moon, and probably 
the Bodies of all the Planets, are formed 
much in the ſame Manner as this terraqueous 
Globe is deſcribed to be, ©® viz, of a thin 


Shell on the Outſide, with a large Hollow or 


Void in the Midſt, filled with Fire, Steam, 
or inflammable Air; and conſequently of the 

7 | ſame 
h) Let. XVI, XVII 
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ſame ſpecifick Gravity with the Ethers that 
ſurround them. —Thus the Moon is carried 
round the Earth by theſe Ethers, in the ſame 
M anner as the Earth is round the Sun; and 

by being exactly of the ſame ſpecifick Gra- 
vity with theſe Ethers, at the ſame Diſtance 
| ſhe is placed from the Earth; ſhe meets with 
no Reſiſtance from them, but is carried on 
by and with them, with as much Eaſe as we 
fee a Glaſs Bubble, of the ſame ſpecifick 
Gravity with Water, will be carried on by 
it, never altering its Place, but goes with it 
in the ſame eaſy Manner as if it was a Part 
only cf the Water; neither can ſhe be moved 
ncarer to the Earth :—As the expanſive or 
projectile Power or Force of the Light, re- 
flected from the Earth, prevents it; nor can 
ſhe be carried farther from the Earth, as the 


compreſſing Power of the Spirit, from the 


Extremities, prevents it : — Which two 
Powers, by a joint Mixture, being of the 


fame ſpecifick Gravity with the Moon, ſhe 


conſtantly moves in the ſame Direction that 
. theſe 
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theſe do, and with as much Eaſe as a Bal- 
loon does. 5 


Since this Letter was written, Mr. Her/chel's 
Diſcoveries of the Volcanos in the Moon, 
confirm the above Conjectures to be true, and 


that the Body of the Moon is formed much 


in the ſame Manner as we have deſcribed the 
Earth to be; indeed it ſeems difficult to con- 
.ceive how any large Body of Matter can be 
ſupported and conſtrained in the heavenly 
Spaces, by the ſurrounding Ethers, unleſs 
it is of the ſame ſpecifick Gravity with 
them; and the only Method found or ob- 
ferved to do it, has been by filling their in- 
ternal Void with Fire ; by this Means a Body 
of Gold, or the heavieſt Metal, may be made 
to be of ſo ſmall ſpecifick Gravity as to be 
forced to the greateſt Diſtance from the Earth, 
by the ſurrounding Air.— Thus we find that 
all Nature is formed in a mechanical Manner, 
and relative to each other u Number, Weight, 


and Meaſure, —Hence, as has been already 


obſerved, 
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obſerved, theſe Volcanos, both in the Earth 
and Moon, appear to be the moſt proper Me- 
thod to regulate the Gravity of theſe Bodies, 
to the ſpecifick Gravity of the ſurrounding 
Ethers.—Theſe Vents being a Means, when- 
ever the internal Expanſion, from the internal 
Fire, becomes too great to throw off and 
diſcharge the ſuperfluous Fire, and the re- 
maining is condenſed, much in the ſame 
Manner as may be obſerved in the Fire En- 
gine; ſo that it never can arrive to ſuch an 
Height as to deſtroy the Body, unleſs theſe 
Vents were effectually ſtopped. © _ 


Mr Baudy, a Citizen of Geneva, a great 
and able Aſtronomer, has publiſhed a Letter 
againſt Mr. Herſebel's Diſcoveries, wherein 
he has treated them as imaginary Viſions, for 
ſays he, If within the Compaſs of his Te- 
*© leſcope alone, he can count from 60 to 110 
* Stars, (Mr. Picter's Aſſertion) that may 
* prove the Perfection of his Inſtrument, but 

| cc in 


(o) P. 312. 
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te in a Zone of 15 Degrees in Length, and 2 


in Breadth, could he have ſeen paſſing in 
* an Hour, 50,000? % prodigious a Number 
*© could not be ſo eaſily nor ſo readily told!“ 
He then criticiſes theſe Diſcoveries in the 
following Manner.— © Mr. Herſchel, (fays 
„he, ) a learned Aſtronomer, gives Scope to 

« his Imagination, but pays no Regard to the 
* Reality of his Experiments; for, (conti- 


nues he, ) by the exact Obſervations I have 
taken the Pains to make and repeat, in dif- 


e ferent Climates of Europe, with excellent 
« Teleſcopes, TI am ſure that the moſt crowded 
Parts of the Heavens cannot contain ſo 
« great a Number of Stars, united in the 
Focus of the beſt Inſtrument whatever.,— 
Whenever the Sky is clear of all Kind of 
“ Vapours, Stars are, or ſeem to be in Mo- 
ce tion; ſo that their continual Vibration oc- 
* cupics the Eye in ſuch a Manner, that the 
Objects multiply in Proportion as you 
* count them. is 7s what generally de- 


* ceives thoſe who truſt too much to Appear- 
| „ ances / 
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On the MOON and LUNAR MOTIONS. 


&© gnces From thoſe Illuſions ſprung the 
Idea of Volcanos in the Moon, which would 
* deftroy the very Idea of the Planet being in- 
< habited as ours.”—Hence I obſerve, that not- 
withſtanding the above judicious Remarks of 
ſo able an Aſtronomer as Mr. Baudy appears 


to be, yet, I think, with Regard to the Yol- 


canos in the Moon, he ſhould have tried his 
pre-conceived Idea of the Moon being inhabited 
by the Matter of Fact only ;-whether theſe 
were Volcanos or not ? 


Since the above Publication of Mr. Baudy, 
the French Aſtronomers appear to have aſ- 
certained the Certainty of the Fact; for in a 
Letter M. De /a Laude has written in the 
Paris Journal, dated March 8, 1788, he ob- 
ſerves, that on the 13th Inſtant, from Se- 
ven to Nine in the Evening, Dom. Novet, 
* one of the Aſtronomers of the Royal Ob- 
** ſervatory, perceived in the unlightened Part 
** of the Moon, what Mr. Her/chel has called 


&* a Volcano, like a Star of the ſixth Magni- 


3B 7 4 «© tude, 


e * — * 
2 2 — IC > FEI _ ——— — — — — 1 = 

2 2 A > 2 2 — > = 2 — — PE 22 22 FS; — 2 — = 
p => 2 5 A — 2 "BS; * 4 

Ex 45-5 $40 v 22 * —— * RES >) * « PY A r — 8 — — 7 2 
SER EW 2 72 * W 2 * — = — = 2 Banc r= 4 
ES co = * 2> ESE as Pe lies —Þ * 2 — 2 % 2 — — . - > 

- - . —— - . —— — — 5 > — _ * * * 

, 2 — 1 — 3 1 _ — * 2 
= 


£4357 


955 
4 
. 


A om — E 
— —— 
— . 2 : MESS = >; —— — 
* 


378 ASTRONOMY. Let. XxII. 


On the MOON and LUNAR MOTIONS. 


* tude, or one of the cloudy ones, the Bright- 
*© nels of which increaſed, from Time to 
Time, as by Flaſhes, —Other Aſtronomers 
have perceived it, and Mr. de Villeneuve 
* had ſeen it before, on the 22d of May, 
*© 1787.,— We cannot, ( ſays he) therefore 
* doubt, of the Exiſtance of this Volcano in 
* the Moon, Mr. Her/che] ſaw it the 4th of 
* May, 1783, and particularly the 19th of 


April, 1787. --In the Eclipſe of the 24th 


* of June, 1778, M. d Ulloa, a well-known 
*© Spaniſh Aſtronomer, had ſeen on the dark 
* Ditk of the Moon, a bright Point; and in 


* the total-Eclipſe of 1715, certain curious 


„ Obſervers ſaw ſome Flaſhes of Lightning. 
There is no ſenſible Atmoſphere in the 


Moon, it is true, and Chymiſts may diſ- 


pute about the Name of Volcanos being 
given to ſuch apparent Eruption; but the 
Name after all is of no Conſequence, and 
ge mutt certainly ſubſcribe to Mr. Herſchel's 
„Opinion. — This Volcano is ſituated in the 
North-eſt Part of the Moon, about three 
| = Minutes 
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«© Minutes from the Moon's Border, towards 


* the Spot called Helicon, marked N. 12, 


* in the Figure of the Moon, in my Aſtro- 
* nomy.” | 


As I was defirous of ſending you my 
Theory of the lunar Motions, it has occa- 


ſioned my Letter to be of a greater Length 
than I propoſed. —I had alſo a Defign of 
ſending you my Calculation of the Eclipſe 
which is to happen on the 25th of this 
Month; but ſhall now ſend it you in a ſe- 
parate Letter next Week. 


T am, 
Dear SIR; 
Your F riend and Servant, 
F. PENROSE. 


STONEHOUSE, 
July 5, 1786. 
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To JOHN HEAVISIDE, 8 


To confirm what Mr. Penroſe * obſerved in 
his laſt and former Letters. — He has ſent 


Mr. Heavifide a Calculation of the Eclipſe 
which is to happen July the 25th. — It 7s 
calculated by the Method made uſe of by the 
Ancients, to meaſure and record Time :— 
But to ſhew how certain their Method was, 


by Equations and Anomilies.— It may be re- 
marked, that bob theſe Methods differ from 


each other only 8 M. 11 S. That the Pa- 
triarchs and Chaldeans had more Knowledge 


in Aſtronomy than is generally allowed them. 


This is proved by the 18 Years Cycle of 
Eclipſes, and alſo the 19 Years Cycle of the 
Moon, both which, it is certain, we re- 
cerved from them, and without theſe Cycles, 
Aſtronomers would be at a great Loſs.— 
Data on which the Calculations are made, 


and C onclufs ons infered —_ them, 
DEAR SIR, 


CCORDING to reit I herewith 
ſend you a Calculation of the Eclipſe 
which 
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which will happen July 25; with a Recapi- 
tulation of ſome former Obſervations, - to 
confirm what has been obſerved in my laſt 
and former Letters.—The ancient Patriarchs 
and the Chaldeans, meaſured their Time, and 
recorded Events, by the ſimple, eaſy, and 


natural Method of keeping an Account of 


the Days and Years.— That this Account 
might be remembered with the greateſt Ex- 
actneſs, Moſes tells us, God ordered the 


Sabbath Day, (or Cycle of ſeven Days) to 


be kept as a Feſtival, in Commemoration of 
the Creation, and to tranſmit to Poſterity, 
an Account, that the Powers and Operations 
of the heavenly Bodies, were not eternal, nor 
inherent in them, but was given to them by 
Him. —And in Order to commemorate their 
Months, they were ordered to keep the new, 
or fir/t Appearance of the Moon, as a F eſtival 
alſo; that, by this Means, it might not be 
forgot.— And that they ſhould not miſtake 


or forget when one Year or annual Revolu- 


tion ended and another began, they were to 
keep the Feaſt of Ingathering, at the Eud or 
Ke volution of the 9288 after the Fruits of 

the 
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the Earth were ripe and gathered in, ) —— 
That this was the Method in Uſe about fix 
hundred Years after the Flood, is moſt cer- 
tain; for when Jacob was brought before 
Pharoah, Pharoah ſaid unto him, „ how old 
ar, thou. — In the Margin of the Bible, 
there is a literal Tranſlation of the Hebrew, 
« How many are the Days of the Years of 
thy Life. ® Jacob anſwered in the ſame 
Style, “ An hundred and thirty Years; few 
and evil have the Days of the Years of my 
Life been.” — This ſhews us that it was 
the Method of Computation Zhen in Uſe, 
both by the Patriarchs, and alſo by the Egyp- 
tians, who were ſuppoſed to be poſſeſſed of 
the greateſt Learning.—After this, by ſome 
Means or other, Aſtronomers either dropt or 
loſt this Methed of meaſuring and keeping 
an Account by Days and Years; and ſince 
that Time, have made their Calculations, by 
dividing the annual Orbit of the Earth into 
360 Degrees, and meaſured it accordingly ; 
and not by the Number of Days as Nature 
performs it, and as the ancient Patriarchs 

did 


(p) Introduction, P. 29.—/G) Iatroduct. P. 28, Let, X. P. 235. 


© 
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did it.— By this Means, in Order to make 


the 3654 Rotations of the Earth, in her an- 


nual Orbit, to rally and agree with the 360 
Degrees of the Equator, they were obliged 
to contrive and uſe artificial Numbers. — In 
my Calculations, I have adopted the ancient 
Method, as the moſt eaſy and certain, and 
the Method Nature directs. 


It appears to me that the Patriarchs and 


Chaldeans had more Knowledge in Aſtronomy 


than is generally attributed to them. Nay, 
it appears by what I obſerved in my laſt Let- 
ter, on the lunar Motions, that they knew 
very well how to calculate the Return of an 
Eclipſe.—lIt is allowed by all, that we re- 
ceived the Cycle of 18 Years, for the Calcu- 


lation of the Return of Eclipſes, ſrom them; 


which is called the Chaldean Cycle to this 
Time.—We alſo received the lunar Cycle of 
19 Years from them; for we are certain, that 
Meto, the Atheman Aſtronomer, made ute of 
it more than 430 Years before Chriſt. () — 


Now, . take away theſe two Cycles from 
Aſtronomers, 


r, Liogerus Siculus, LIB. 12, P 305. 
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Aſtronomers, and they will find themſelves 
at a great Loſs, notwithſtanding the aſtoniſh- 
ing Improvements in Arts and Sciences, par- 
Weularly in Opticks.— For my Part, I do 
freely acknowledge, (notwithſtanding it is. fo 
unpopular to do it, in an Age when all Spe- 
culations which aggrandize the Dignity of 
Reaſon, are ſo eagerly received,) that I can- 
not conceive how Adam, juſt after he was 
created, could have Knowledge and Under- 
ſtanding ſufficient to give ideal Names to all 
Animals, &c. unleſs that Power was given 
from God,—If God gave him a Power to 
ſpeak and underſtand Language; is it un- 
reaſonable to ſuppoſe that he had Inſtructions - 


from the ſame Original, how to calculate 


and know when the appointed Seaſons were, 
which God commanded him to keep holy? 
It belongs only to a Tyrant to make Laws 
which cannot be obſerved !—Moſes taught 
the Iſraelites when to begin their Days, their 
Weeks, Months, and Vears.— This has much 
the Appearance of Chronology and Aſtro- 
nomy | 


Ae 
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It is allowed by Al. that Aſtronomers 
calculate Eclipſes, (which are not of Jong 
ſtanding) with great Preciſion ; therefore, in 
Order to confirm what has been obſerved, I 
herewith ſend you Calculations of the ſuc- 
ceeding Eclipſe, (which will happen on July 
25,) by both Methods, viz. the ancient one, 
by Days, Years, and Lunations, and the pre- 
ſent one by Equations and Anomalies, from 
which you may obſerve, that the Difference 
of Time is 8 Minutes and 11 Seconds only: 
But the Calculations of all Eclipſes, by both 
Methods, will not always agree with the 
ſame Exactneſs; for the Motions of the 
Moon with the Earth, are fo various and 
complicated and eccentrick, that the Angle 
of her viſible Appearance often deceives us, 
ſo that equal, true,) calculated Time will not 
agree with that of Obſervation, occaſioned 
by the Eccentricity of the Moon's Motions, 
and the Angle of Viſion.— This Difference 
is occaſioned much in the ſame Manner as 
the variable Angle the Shadow of the Sun 
makes on a Dial, and the equable and true 
Diviſion of it by a well * Clock, — 

32 C | Hence, 
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Hence, when we truſt too much to Ap- 
pearances and Obſervations alone, (as Mr. 
Baudy obſerves) they often deceive us, as all 
Aſtronomers allow. —But, as theſe Calcula- 
tions of Time, and the Places of the Sun, 
Moon, and Earth, by Days, Years, and Lu- 
nations, cannot deceive us, they are therefore 
the muſt proper and certain to try Chronology 
by, and to nieaſure the Diſtance between any 


two Points of Time. 


In my former Letters, I have endeayoured 
to prove, that the Year of the Creation, ac- 
cording to the Moſaic Chronology, happened 
at the autumnal Equinox, in the Year an- 
ſwering to 706, of the Julian Period ; and 
that at this very Point or Inſtant of Time, 
the Duration of this terraqueous Globe is to 
be dated from. () — In that Point, I have 
made all Calculation to begin, and to end at 
ſome certain Inſtant of Time, in which we 


cannot be miſtaken or deceived ; as at an 
Equinox or Eclipſe. 


. Now, 
(C) Introduction, P. 7, Let, X. 
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Now, if we know the Number of the 


Rotations the Equator has made between 
theſe two Points, we muſt be mathematically 
certain of its Length and Duration. © And 
to ſhew you that it will do fo, I have col- 
lected the following Data, and prove, by 
Calculation, that theſe Data are true. 

iſt That at the Creation, the Sun was 
placed in Libra, at Noon, in the firſt Meri- 
dian, on a Thurſday, the fourth Day of the 
Week; when, according to the Moſaic Hiſ- 
tory, Chronology began. | 


2dly, That the Moſaic Chronology places 
the Year of the Creation, in the Year 706, 
according to the Julian Period, | 


za, That if the Moon had been in Being, 
the would have been Full the Day before, at 
Noon. „„ 


8 That there were four Days, or four 
Rotations of the Earth, before the Sun was 
placed in the Haevens. 


(t) Introduction, P. 16, 78 23. 
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5th, That Moſes begins his Chronology 
on the fourth Day of the Week, at fix o 
Clock in the Evening, at the going off of 
the Sun, when the Moon made her Ap- 
pearance, and they then jointly began to per- 
form the Office God deſigned them for; to 
point out Times, Seaſons, Days, and Years ;— 


and that they then enlightened the hol 


Earth from Pole to Pole. 33 


This Vear, (4786) is the 649 9th of the 
Julian Period; therefore in Order to know 


the Number of annual Revolutions, ſince 


the Creation, I ſubſtract 706 from 6499, 
which leave 5793; the Number of annual 


Revolutions ſince that Time; the laſt of 


which will be compleated at this next au- 
tumnal Equinox, at the next Full Moon af- 
ter the Sun enters Libra. — Hence we can 


meaſure the Diſtance between theſe two 
Points with a mathematical Exactneſs, ſupe- 


rior to a Surveyor meaſuring a Garden Walk 
with his Wheel; and that as Nature per- | 
forms it, by Days, OI and Years. 


* Let, X, XIV. 


Let, XXIII. 


The CALCULATION. 


A. D. 1786 


| Multiply by the Number of) Julian Years 
Minutes a Julian Year is 3793 
longer than a Solar Trop.) 11 


5793 
5793 


N 


Divide by Numb. of Years ) 1440 —_ Days 
which compleat the Sun' O 


Cycle 


Hours in a Day 


| Divide 1 220035. 12 2( 6 Hours 


Minutes in an Hour 60 Minutes 
, 1440 94 & 
4320 


0000 
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Julian Years, 
A. M. 5793 A. I. P. 6499 
1461 Num. of Quadrants in 
—— 2 Quadriennium, 
5793 
34758 
23172 


559 | 
; Days. L H. M. . > ©. 
Years in Quadriennium ene 15893 6 o in 379 
| 1 44 6 3 Retroc. 


Sun in Libra 2115848 23 57 iſt M. 
add to bring Meridian of Greenwich 10 24 


Sun in Libra 2115849 10 21 Lond, 
Days from Kalends of Jan. to Oct. 25 298 


2116147 10 21 
Julian Biſſext, 11 D. deduct for N. S. 2115882 


Days from January 1ſt incluſive 265 10 21 
Sun, in Libra, Sept. 22 10 21 


According to thoſe Calculations, the Sun 
will enter Libra this Year, at Greenwich 
Obſervatory, Sept: 22d Day, 1oth Hour, : 1ſt 
Minute, and that it was placed in Libra, at 
the Creation, (or in the 706 of the Julian 
Period,) at Noon, in the firſt Meridian, Oct. 
25.—But as Moſes begins his Chronology at 


Six o'Clock in the Evening, when the Moon 


. WAS 
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was placed nearly in Oppoſition to the Sun, 
being a little paſt its Full, the two Lumi- 
naries together enlightened the whole Earth. 
Theſe fix Hours being added, brings it to 
ſix in the Evening, Oct. 25th Day, 6th Hour, 
o Minute, P. M. | 


Another Method. 


D. H. M. 
Retroceſſion 44 6 
Deduct for N. S. 11 


. SY 5 33 6 3 | 
Dedu& for Meridian of Greenwich 10 24 


32 19 39 
D. H. M. 
Ot. 25 6 0 | 
Sept. go added to make a Subſtraction 


— —AByh — 


32 19 39 true Retroceſſion 


Sept. 22 10 21 


Moſes informs us that his Chronology be- 
gan at Six o' Clock in the Evening, which 
was fix Hours after the Sun was placed in 
| Libra; hence it may be obſerved, that it 
was the firſt Year of the Quadriennium ; 
therefore if we add One to the Year of the 

” World, 
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World, it will always give us the Year of 
the Quadriennium, by dividing that Sum by 
four, the Remainder the Year ſought. 


Thus 5793 


Divide 45794 (s 1448 
Second 


This Hiſtory alſo lets us know, that the 
Sun was placed in the Heavens, and the 
Earth began her annual Orbit on a Thurſ- 
day, the fourth Day of the Week ; therefore 
if we add thoſe four extra. Days, to the 
Number of Rotations the Earth has fince 
made, and divide the whole Number by 
Seven, it will give us the Number of Weeks 
ſince the Creation, and the Remainder will 
be the Day of the Week. 


Thus we find, that from the Sun's enter- 
ing Libra, in the Year 706, A. I. P. to 
Sept, 22, this Vear, when the Sun enters 
Libra, the Earth will have performed 5793 
annual Revolutions, and 
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211 5849 Rotations round its Ants 
4 extra. Days 


Divide 9 Le {rt Weeks 
Friday 


culation, we find that Sept. 22, 1786, being the ſecond Year 
of the Quadriennium, will be on a en the fifth Day of 


the Week. 


Having now proved, by Calculation, that 
the Sun will enter Libra this Year, Sept. 
22d Day, 1oth Hour, 21ſt Minute, on a 


Friday, as it will be found to do from Ob- 


ſer vation: — I ſhall now try if the lunar Mo- 
tions, meaſured by the Rotations of the 


Equator, as they are performed by Nature, 


will alſo confirm the lame. 


A, M. 5793 3 at tha autumnal Equinox. 
Julian Years, 


Yaupl in a a Cycle, 0 divide by 19 . 304 


20 f N c 
Lunations in a Year 12 


— 


© 
oul 


Intercatory Lunations 5 


According to this Cal- 


"if 
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304 : 
235 Lunations | 


1520 
912 


608 


. 71440 
Lunations 209 Lunar Years 


9 3 (9 


_ o9 Lunations 


| Lunar Years. _ 
Years in a Period go 5970(199 Periods - 
f | I © . 


8 

270 
270 
270 


000 


The Moon's Lunations being a ſmall 


3 Fraction leſs than 29 D. 12 H. 44 M. 1 


45 T. cauſe one Day, (as may be obſerved) 
to be thrown off in 138 Periods, or 49,680 


Lunations. 
Rotations 
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Rotations or Days H. M. S. 
In 138 Periods are—— 1467078 (24) 9 00 
In 60 Ditto — 637860 10 30 o 
In 1 Ditto ————— 10631 0 10 30 
In g Lunations —— 265 18 36 15 


Full Moon, 1ſt Meridian 2115835 5 25 45 
add to was to Greenwich Obſervatory 10 24 


Full Moon, London _ 2115835 15 49 45 
add Days from Kalends of Jan, to Ot 24 297 


. | 2116132 15 49 45 
Julian Bifſex. 11 D. deduct for N. S. 2115882 _ 


» 


Days from Jan. 1 incluſive 250 15 49 45 
. Full Moon, Sept. 7 15 49 45 
to bring to Ne Moon add Half Lunation 14 18 22 


New Moon, Sept. 22 10 11 45 This is Sept. 


ꝛ2d D. 10th H. 11th M. 45 8. Morning, accord ng to the Julian Reckon- 


ing. 


| Full Moon 2115835 


4 extra, Days 


7\ 2115839/3022062 
) , : (3 riday. 


According to the preceding Calculations, 


the Sun will enter Libra, at the Greenwich 
Obſervatory, Friday, Sept. 22d, Day, 1oth 
Hour, 21ſt Minute, (1786,) being the ſe- 
cond Year after the Quadriennium, or after 


Leap 
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Leap Vear.— The Earth will then have per- 
formed, ſince ſhe entered Lim, A. I. P. 


Rotations or Days H. NI. 


7062115849 10 21 


In wkich Time the Moon will have made . 


71,649 Revolutions round the Earth, from 


Sun to Sun, which ſhe has performed in 
| a Days. H. M. 
2115835 15 49 


Full Moon l 32 EPAC T 
Half Lunation 14 18 22 


New Moon 3 10 EPACT 


D. H. N. 
New Moon, Sept. 22 10 11 
Half Lunation 14 18 22 


Full M6n 7 16 49 
according the Julian Reck. 8 3 49 Marne 


The' «forchad 3 6 


naries, or more properly, of the Earth and 15 


the Moon, as they are performed by Nature, 
and meaſured by the equable Rotation of the 

Equator, (the juſt and true Root of all Mea- 
ſure, ) prove that the Sun and, Moon are now 
in the ſame Place, in the Heayens, which 


| hey were 5793 Years ago. 
As 


% 


— % 
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As there will be an Eclipſe of the Sun, 
July 25, this Year, (1786) though inviſible 
to us ; I ſhall firſt calculate this Eclipſe, ac- 


make a Calculation of it from Ferguſon's 
Tables, in Order to try whether it will con- 


firm or diſprove it. 
A. M. 


Jer ht 


Intercatory Lunations 3 


DT —ũ—d —ę—-—. 


304 
8 
14520 


912 
608 


207 


+2)73647(5979 


cn to the foregoing Method, and then- 


: 
| 
| 
| 
| 
| 
] 
| 
Þ 


ATI — 
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30)5970(199 


; VIE 


270 


270 
270 | 
— $ ; d . #3 Y 


# 


000 


Rotations or Days. . 
In 138 Periods are 1467078 (24) 9 oo 
In bo Ditto 637860 10 go oo 
In 1 Ditto 10631 © 10 30 
In 7 Lunations 206 17 8 12 


2115776 3 57 4 


10 24 


2115776 14 21 42 
10 24 


8 


| 2115776 14 21 42 

e : 
2116073 14 21 42 
2113882 


run Moon 10h01 14 21 42 
Half Lunation 1244 38 22 


206 8 43 42 
New Moon, July 25 8 4 24 
Paps ſince the Creation. 


2115790 
. 4 Extra. Days 


— — 


7)* 115794(302236, Weeks 
Tueſday 


Accordin g to theſe Calculations, this . 
of 
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We wil! 


i. 


ASTRONOMY. 


On 
now try what is the Time according to Fe 


of the Sun will happen on a Tueſday, July 
2 Tables. 


25th D. 8th H. 434 M. 42d 8. 
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By comparing both theſe Calculations to- 
gether, viz. that from the Time and Place of 


the Sun and Moon at the Creation, accord- 


ing to Moſes's Hiſtory of them, meaſured by 


the Rotations of the Equator, as Nature per- 
forms them; the other from Ferguſon's Ta- 
bles, which being ſome of the neweſt, we 
take it for granted that they are moſt correct. 
By comparing both thoſe Calculations toge- 


ther, we find a Difference of 8 Minutes and 


11 Seconds only. —Suppoſiag Ferguſon's Ta- 


les to be preciſely true, this ſmall Quantity 


of Ditterence in Time, can be of no Conſe- 
quence in 5793 Years or annual Revolutions. 


Let it be obſerved, that there were here 


two Points given, viz. the autumnal Equi- 
nox, 706, of the Julian Period, and the 
autumnal Equinox, 6499, of the ſame Pe- 


riod. - Between theſe two Points the Earth 


has performed 5793 Revolutions round the 
Sun, and 2, 115, 790 Rotations round its Axis. 
During this Time the Moon has made 71,647 


Revolutions round the Earth, and Half of 
another, when ſhe e the Earth's 
55 -, 1 : Orbit, | 


oy * 
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Orbit, and cauſed an Eclipſe of the Sun.— 
Both theſe are meaſured by the equable Ro- 
tations of the Equator. | 


From the Facts and Obſervations in my 
former Letters, confirmed by the above Cal- 
culations, I ſhall infer the following Con- 
cluſions. | 


1ſt. That the equable Rotation of the 
Equator, round its Axis, is the Root or 
Standard by which Diſtance, Duration, and 
Progreſſion of Time are meaſured, —By di- 
viding the Equator into twenty-four Parts or 
Hours, the Duration and Progreſſion of Time 
is known; by its being divided into 360 De- 


grees, that of Meaſure or Diſtance, —Thus a 


Revolution of 15 Degrees in Meaſure, an- 


ſwers exactly to an Hour, or the twenty-_ 


fourth Part of the Revolution of the Equa- 


tor. —In a Minute of Time there will be a 


Revolution of 15 Minutes of the Equator.— 
In a Second, a Revolution of 15 Seconds. 
Hence, by knowing the Diſtance or Number 


of Rotations and Degrees moved forward, or 
3 E the 


— 0 —— r —— OO - 


Calculations, —The mathematical Exactneſs 
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the Length of Time paſt, the other may be 


as ealily known, by converting Rotations and 
Degrees into Time, or F contra. Time into 
Meaſure. | 


Thus the Diſtance between any two Points 
of Time, it being a Strait Line) may be 
meaſured with the greateſt Exactneſs and 
Precifion ; for the Number of Rotations the 
Equator makes, is a ſtrait - Line, the exact 
Length between theſe two Points ;—and it is 
the Property of a ſtrait Line to meaſure the 
Diſtance between two Points, with a Mathe- 
matical Exactneſs.— By the equable Rotation 
of the Equator, the annual Orbit is meaſured. 
By the ſame Means, the Moon's Lunations, 
and her other Motions are meaſured ; and by 
this Method the foregoing Eclipſe, and all 
the others, have been meaſured and calculated; 
which Method will always prove mathema- 
tically true, if we know the Number of Ro- 
tations, and the Remainder, between any 
two Points, let their Diſtance be ever ſo 
great, as may be obſerved in the foregoing 


of 
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of this Meaſure may be obſerved, as you may 
begin at either Point, or at any intervening 
Eclipſe, and they will all come out the ſame, 
which no Tables already formed have been able 
to do.— This Calculation begins at the Point 
when the Moon came firſt in Oppoſition to 
the Sun, after the Sun entered Libra, 706, 
of the Julian Period; and ends at the Point 
of Interſection, when the Moon will be in 
Conjunction with the Sun, the 25th of this 
Month.—In this you have not only the Mea- 
ſure between theſe two Points, by the Earth's 
Orbit, but you have alſo the Point where 
the Moon, in her Orbit round the Earth, 
interſects the Earth in her annual Revolution 
round the Sun. The Moon does not meaſure 
her own Orbit or Motions ! but by her In- 
terſections of the Earth's Orbit, with the 
Aſſiſtance of the twelve Signs or Stars, Chro- 
nology is aſcertained, and Times and Seaſons 
pointed out with a mathematical Preciſion. 


2dly, That as Calculations may be made 
equally true between any one, two, ten, or 


ten thouſand Years, (each beginning and end- 
ing 
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ing when the Sun enters Libra, making theſe 


Calculations according to 365 Days, 5 Hours, 
49 Minutes, being the exact Length of the 


ſolar tropical Vear;) ſo it muſt prove that 


the Length of the ſolar Vear is 365 Days, 5 


Hours, 45 Minutes exactly. — And alſo that 


the Length of the Year is preciſely the ſame 


it was 5793 Years * 


zdly. That as all or any one of the Moon's 
Interſection of the Earth, in her annual Or- 


bit, may be calculated with equal Exactneſs; 


ſo I conclude, that the Length of her Lu- 


nation is properly aſcertained; and that in 


706, (the Year of the Julian Period, when 


the Creation happened, according to the Mo- 
faic Chronology, ) ſhe was preciſely in the 


Place in the Heavens afligned to her ;—that 


her Orbit is exactly of the ſame Length it 
was 5793 Years ago; and that ſhe is now no 
nearer the Earth than ſhe was then. 


4thly. I conclude, (as theſe Calculations 
prove) that the Moon was Full, or in exact 


Oppoſition to the Sun, Oct. 24, at Noon, 


in 
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in the yo6th Year of the Julian Period. — 

That the Sun entered Libra that Year, Oct. 
25, at Noon, one whole Rotation of the 
Earth, after the Moon was in Oppoſition to 
the Sun.— That this happened on a Thurſ- 
day, the fourth Day of the Week. — That 
the Moon roſe and began to enlighten the 
Earth at fix o'Clock in the Evening, fix 
Hours after the Sun was placed in the Hea- 
vens, when the Chronology of Time began. 
That the Moon was then thirty Hours paſt 


her Oppoſition, but that her Declination was 
ſo ſmall, as not to prevent the Sun and Moon 


to enlighten the WHOLE Earth. That the 
Moon, by being departed one Quadrant, or 
ix Hours, from the Sun, ſhews us that 706, 
A. I. P. muſt be the Beginning of the fe- 
cond Year of the Quadriennium, 


5thly, That theſe Places of the Sun and 


Moon, in the Heavens, the Year of the Qua- 


driennium, the Day of the Week, and the 
Minute of the Day, have not happened again 
ſince that Time, viz. in 5793 Years; nor 
can it happen again for many Thouſand Years 


9 come. | | 1 


1 

? 

| 
8 
tis 
2 


\ 
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—— 


I now conclude with aſſuring you, that 1 
am, with great Truth, | 


DEAR SIR, 
Tour real and affetionate Friend, 
F. PENROSE. 


STONEHO USE, 
July 12, 1786. 
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